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PREFACE. 


These  Anatomical  Plates  exemplify  the  method  of  dis- 
secting practised  in  University  College,  London ;  and  they 
are  designed  to  serve  both  as  patterns  for  the  Student  to 
copy  in  his  dissections,  and  as  aids  to  him  in  after-study. 

For  the  purpose  of  carrying  out  the  pictorial  representa- 
tion of  dissections  the  part  of  the  human  Body  to  be  illus- 
trated is  divided  into  suitable  stages  or  regions ;  and  the 
muscles,  bloodvessels,  and  nei-ves  of  each  region  are  shown  in 
layers  in  the  natural  order  of  succession,  so  that  their  mutual 
connections  may  be  brought  before  the  eye  at  one  and  the 
same  time. 

The  Illustrations  comprise  views  of  the  Head  and  Neck, 
the  upper  Limb,  the  Perinaeum,  the  Abdominal  parietes,  the 
Pelvis,  and  the  lower  Limb  ;  and  they  are  accompanied  by  a 
concise  description  of  the  objects  displayed  in  each  Plate, 
with  a  short  notice  of  the  practical  applications  of  Anato- 
mical facts  to  Surgery.  All  the  Figures  are  drawn  of  life- 
size  from  actual  dissections ;  and  they  are  printed  in  colours 
with  the  object  of  making  them  as  true  pictures  as  possible 
of  Nature,  and  more  serviceable  as  copies  for  the  Student 
to  imitate.  Only  such  dissections  were  prepared  for  the 
Drawings  as  may  be  commonly  seen  in  the  practical 
Anatomy  Room ;  and  the  minute  detail,  whose  counterpart 
the  Student  with  average  manual  dexterity  could  not  pro- 
duce without  some  difficulty  and  loss  of  time,  was  inten- 
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tionally  omitted.  Delineations  of  the  ligaments,  the  viscera 
of  the  cavities  of  the  Body,  and  the  organs  of  the  Senses,  are 
not  included  in  the  Plates  now  published. 

The  labour  connected  with  this  Work  was  divided  between 
its  two  authors,  that  part  being  apportioned  to  each  which 
he  was  best  fitted  by  previous  knowledge  and  experience  to 
execute.  To  Mr.  Ford  were  assigned  the  original  Drawings, 
and  the  chromo-lithography ;  and  to  him  is  due  the  merit  of 
portraying  with  so  much  effect  and  exactness  the  natural 
appearance  of  the  parts  dissected.  Upon  me  rests  the 
responsibility  of  the  selection  of  the  Illustrations,  the  fidelity 
of  the  dissections,  and  the  accuracy  of  the  whole. 

During  the  progress  of  this  undertaking,  which  has  been 
continued  through  several  years,  other  engagements  have 
necessitated  my  having  recourse  occasionally  to  the  senior 
Students  of  the  College  for  the  help  of  their  hands.  To 
those  Students,  and  to  Mr.  Samuel  Onley  in  particular,  I 
gladly  offer  my  thanks  for  their  assistance.  And  to  Mr. 
J,  S.  Quff,  Demonstrator  of  Anatomy,  I  am  greatly  indebted 
for  the  valuable  aid  he  has  afforded  me  at  all  times. 

Before  closing  this  retrospect  of  the  task  now  finished,  I 
may  advert  to  the  difficulties  attendant  on  the  printing  in 
colours  of  such  complicated  Figures,  and  to  the  successful 
way  in  which  they  have  been  overcome  by  Mr.  West. 


GEORGE  VINER  ELLIS. 


Univ.  Coll.  Lond., 

September  lei,  1867. 
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DESCBIPTION  OF  THE  PLATES. 


DESCEIPTION  OF  PLATE  I. 


The  saperficial  muscles  of  the  thorax,  and  the  axilla  with  its 
contents,  are  delineated  in  this  Plate.  The  natural  size  of  the 
dissected  part  has  been  slightly  reduced  in  the  drawing  for  the 
purpose  of  showing  the  whole  of  the  upper  limb. 

In  the  preparation  of  the  dissection  the  limb  was  drawn  away 
from  the  trunk  to  render  tense  the  muscles.  Next  the  integu- 
ments  were  divided,  and  the  skin  was  raised  in  one  large  flap 
from  the  front  of  the  thorax  and  the  axilla.  Then,  the  cuta- 
neous nerves  being  found,  the  pectoral  muscle  was  cleaned  by 
carrying  the  scalpel  upwards  and  outwards  from  the  chest  to  the 
arm,  as  the  fibres  of  the  muscle  run,  and  along  one  muscular 
fasciculus  at  a  time.  Afterwards  the  fat  was  cleared  out  of  the 
axilla  ;  and  the  muscles  bounding  the  space  behind  were  laid  bare 
in  the  same  way  as  those  limiting  it  in  front. 

MUSCLES  OF  THE  THORAX  AND  ARM. 

Two  sets  of  muscles  are  displayed  in  the  dissection ;  one 
bounding  the  arm-pit  before  and  behind  ;  and  the  other  lying  in 
front  and  at  the  back  of  the  humerus. 

The  former  group  are  directed  from  the  trunk  to  the  limb,  and 
move  the  limb  forwards  and  backwards  over  the  chest.  Where  they 
are  fixed  to  the  thorax  they  are  separated  widely  by  the  ribs,  but 


2  DISSECTION  OF  THE  UPPER  LIMB. 

at  the  ann  bone  they  approach  one  another.  In  the  intenral 
between  them  near  the  humems,  the  large  yessels  and  nerves  of 
the  limb  are  lodged. 

The  muscles  of  the  arm  connect  the  limb  with  the  scapola  and 
assist  in  the  movements  of  the  shoulder  joint :  they  will  be  more 
fiiUy  seen  in  other  dissections. 


A.  Pectoralis  major. 

B.  Pectoralis  minor. 
0.  Ijatissimus  doni. 
D.  Teres  major. 

F.    Serratiis  magnus. 
H.  Subscapuluris. 


K.    Coraco-brachialis. 

L.    Biceps. 

}l.  Fascia  of  the  arm. 

N.  Triceps  musi'le. 

P.    External  head  of  the  triceps. 


Tlie  pectoralis  nutjor.  A,  reaches  from  the  chest  to  the  arm  over 
the  front  of  the  axilla.  By  its  inner  end  (origin)  it  is  attached  to  the 
sternum  and  the  cartilages  of  the  true  ribs,  except  the  last,  as  well 
as  to  a  part  of  the  clavicle  ;  and  it  joins  the  tendon  of  the  external 
oblique  muscle  of  the  abdomen  below.  By  its  outer  end  (inser- 
tion) it  is  fixed  into  the  bicipital  groove  of  the  humerus.  Plate 
ii.  P. 

The  muscle  forms  the  main  part  of  the  anterior  boundary  of 
the  axilla,  and  towards  its  lower  end  near  the  arm-pit  the  mamma 
or  breast  rests  on  it. 

Should  the  breast  be  diseased  so  as  to  render  necessary  its 
removal,  the  limb  should  be  placed  during  the  operation  in 
the  position  shown  in  the  drawing,  and  the  scalpel  should  be 
carried  in  the  direction  of  the  fibres  in  detaching  the  mass  to  be 
extirpated. 

The  ])ectorali8  minor ^  B,  is  extended  like  the  preceding  from  the 
chest  to  the  limb  in  frt)nt  of  the  axilla.  Only  a  very  small  part 
is  now  visible  :  for  a  view  of  the  muscle  see  Plate  ii.  B. 

The  latissimua  dorsiy  C,  resembles  in  its  position  behind  the 
axilla  the  large  pectoral  muscle  in  front.  Arising  below  frx)m  the 
spinal  column,  the  pelvis,  and  the  lower  ribs,  it  is  inserted  into 
the  bicipital  groove  of  the  humerus.  The  upper  edge  of  the 
muscle  has  been  everted  in  the  drawing  to  bring  into  sight  the 
vessels  and  the  nerve  lying  within  its  edge. 

Oftentimes  a  fleshy  slip  is  continued  over  the  axillary  vessels 
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trom  the  latissimns  to  join  the  pcctoralis  major,  the  fascia  of  the 
arm,  or  the  coraco-brachialis  muscle. 

The  teres  majoTy  D,  lies  behind  the  latissimns,  by  which  it  is 
partly  concealed.  Attached  below  to  the  scapula,  it  is  inserted  into 
the  humerus  beneath  the  broad  muscle  of  the  back,  C. 

The  three  muscles,  pectoralis  major,  latissimns,  and  teres,  con- 
verging from  the  trunk  and  scapula  to  the  upper  part  of  the  arm- 
bone,  will  approximate  the  raised  moveable  limb  to  the  trunk  when 
they  act  simultaneously  ;  and  the  limb  will  be  moved  forwards  or 
backwards  in  accordance  with  the  preponderating  action  of  the 
pectoral  or  of  the  two  others.  Their  action  may  occasion  disloca- 
tion of  the  humerus  under  the  following  circumstances  :  in  falling, 
with  the  arm  outstretched,  the  elbow  comes  into  contact  with  the 
ground,  and  renders  the  lower  end  of  the  humerus  immoveable  ; 
and  if  the  muscles  then  act  suddenly  and  forcibly  they  will  draw 
down  the  upper  end  of  the  bone  wliich  is  free  to  move,  and  bring 
it  into  the  axilla. 

The  setratus  magnus,  F,  shuts  out  the  ribs  from  the  axilla,  as  it 
is  directed  backwards  from  the  chest  to  the  scapula.  Its  separate 
slips  of  origin  from  the  ribs  (serrations)  are  marked  by  the  passage 
between  them  of  nerves,  and  here  and  there  of  small  vessels. 

The  subscapulariSy  H,  fills  the  hollow  of  the  scapula  and 
excludes  this  bone  from  the  axilla.  The  upward  and  outward 
direction  of  its  fibres  over  the  shoulder  joint  is  indicated  in  the 
drawing.  For  a  description  of  the  muscle,  see  the  explanation  of 
Plate  ii. 

The  arm  muscles  are  the  coraco-brachialis,  E,  and  biceps,  L, 
in  front  of  the  humerus,  and  the  triceps,  N,  behind  that  bone. 
The  share  taken  by  the  two  last  muscles  in  the  outline  of  the 
limb  may  be  seen  in  the  drawing :  their  anatomy  will  be  studied 
in  other  dissections. 

The  coraco-brachialis,  E,  attached  as  the  name  expresses,  is 
displayed  folly  in  Plate  ii.  As  here  seen,  it  is  partly  sub- 
cutaneous, and  lies  partly  beneath  the  pectoralis  major.  The 
swell  of  the  muscle  is  felt  readily  through  the  teguments,  and 
serves  as  the  surgeon's  guide  to  the  axillary  artery  along  its  iimer 
edge. 

B  2 


DISSECTION  OF  THE  UPPER  LIMB. 


THE  AXILLA. 

The  axilla  corresponds  with  the  snrface  depression  of  the 
arm-pit.  As  it  is  a  portion  of  the  space  included  by  the  thoracic 
muscles  converging  to  the  humerus,  it  has  necessarily  a  pyramidal 
fonn  ;  and  it  is  limited  in  front  and  behind  chiefly  by  those 
muscles,  whilst  inside  it  is  the  chest  and  on  the  outside  the 
humerus.  This  intermuscular  interval  lodges  the  large  vessels 
and  nerves  of  the  limb,  with  lymphatics,  and  contains  a  loose 
granular  fat. 

Along  the  fore  part  lies  the  pectoralis  major.  A,  reaching  from 
apex  to  base,  and  fonning  by  its  lower  or  free  edge  the  anterior 
fold  of  the  arm-pit;  and  underneath  it,  constructing  only  a  small 
part  of  this  boundar}-,  is  the  pectoralis  minor,  B.  After  the  fat 
had  been  removed  from  the  space,  the  pectoralis  sank  down 
somewhat,  as  the  drawing  indicates,  in  consequence  of  the  body 
not  being  very  fresh. 

Bounding  the  interval  behind  are  three  muscles,  viz.,  the 
Kubscapularis,  H,  the  latissimus,  C,  and  the  teres  major,  D  :  the 
two  latter  muscles  enter  into  the  formation  of  the  lower  part  of 
tins  boundary,  and  extend  lower  down  the  limb  than  the  pecto- 
ralis. Within  the  edge  of  the  latissimus,  here  shown  everted,  is 
a  hollow  containing  vessels,  nerves,  and  glands,  in  which  pus 
may  barrow,  or  slightly  enlarged  glands  may  lie  undetected  by 
the  fingers. 

On  the  inner  convex  side  of  the  axilla  is  the  serratus  magnus, 
F,  covering  the  four  highest  ribs  and  their  intercostal  muscles. 

On  the  outer  side,  where  the  space  is  limited,  are  placed  the 
humerus  and  the  contiguous  part  of  the  scapula,  with  the  coraco- 
brachialis,  E,  and  biceps,  L,  muscles. 

The  base,  or  the  elongated  lower  opening  of  the  axilla,  is  wider 
at  the  chest  than  at  the  arm  ;  but  it  is  not  so  wide  before  as  after 
the  dissection,  because  the  parts  when  cleaned  separate  from  each 
other.  A  rather  dense  fascia  closes  the  axillary  space  in  this 
direction,  and  impedes  the  advance  of  pus  to  the  surface. 
The  apex  or  narrowed  part  of  the  space  joins  the  root  of  the 
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neck,  and  lies  between  the  chest  and  the  scapular  arch.  It  cannot 
be  recognised  in  this  drawing,  but  it  may  be  observed  more 
completely  in  Plate  ii. 

The  state  of  the  muscular  boundaries  of  the  axilla  is  much 
altered  by  the  position  of  the  limb, — ^the  tenseness  being  diminished 
when  the  arm  is  adducted,  and  increased  when  the  arm  is 
abducted  from  the  thorax ;  and  the  depth  will  vary,  in  like 
manner,  with  change  in  the  position  of  the  arm.  These  &cts  may 
be  remembered  with  advantage  in  any  endeavour  to  estimate  the 
size  of  a  tumour  in  the  axilla. 

In  consequence  of  the  position  of  this  intermuscular  space  at 
the  inner  side  of  the  shoulder  bone,  and  of  the  loose  nature  of 
the  fatty  tissue  contained  in  it,  the  movements  of  the  scapula 
over  the  chest  are  unimpeded.  And  from  its  situation  on  that 
side  of  the  shoulder  joint  to  which  flexion  is  made,  the  large 
vessels  and  nerves  of  the  limb  are  transmitted  through  it  beyond 
the  joint  without  injury  from  stretching  in  the  motions  of  that 
articulation.  A  corresponding  hollow  exists  in  the  lower  limb  in 
front  of  the  hip  joint. 

In  the  undissected  limb  the  student  may  recognise  by  the  eye 
and  the  touch  the  prominence  of  the  cords  of  the  lai^e  axillary 
nerves  and  vessels  along  the  side  of  the  arm  ;  and  if  the  arm  is 
raised  and  freely  moved  by  one  hand,  whilst  the  two  fore  fingers 
of  the  other  are  pressed  into  the  arm-pit,  the  moving  head  of  the 
humerus  may  be  felt  through  the  skin  and  fascia.  During  life 
the  hollow  is  useftil  to  the  surgeon  in  his  attempts  to  discover  the 
nature  and  size  of  an  enlai^ement,  such  as  an  aneurism,  in  this 
situation,  or  the  position  of  the  dislocated  head  of  the  humerus. 
But  the  size  of  the  space  interferes  with  the  detection  of  small 
tumours  like  an  enlarged  gland,  as  these  may  extend  upwards 
and  inwards  towards  the  chest  in  the  loose  fat,  and  acquire 
considerable  size  before  their  presence  will  be  indicated  by  any 
external  swelling. 
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ARTERIES  OF  THE  AXILLA. 

The  lower  end  of  the  axillary  arteiy  with  its  branches  are  now 
brought  under  notice  ;  but  only  a  small  narrow  strip  of  the 
arterial  trunk  can  be  seen  in  the  drawing  in  consequence  of  its 
connections  with  yeins  and  nerves  being  preseired.  This  part  of 
the  vessel  is  uncovered  by  muscle,  and  is  in  contact  with  the 
common  investing  parts  of  the  limb.  A  superficial  wound  of  the 
limb  may  lay  it  open.  It  supplies  branches  to  the  chest  and  the 
shoulder. 


a.  Axillary  artery. 

b.  Long  thoracic. 

d.  Alar  thoracic. 

e.  External  mammary. 
/.   Subscapular. 

g.  Dorsal  scapular. 


h.  Posterior  circumflex. 

n.  Cutaneous  artery  with  the  in- 
ternal cutaneous  of  the  mus- 
culo-spiral  nenre. 

0.  Artery  to  the  long  head  of  the 
triceps  muscle. 


The  axillary  or  main  arteiy  of  the  upper  limb  crosses  the  space 
from  the  chest  to  the  arm  beneath  the  pectoral  muscles,  but 
only  the  part  between  the  lower  border  of  the  pectoralis  major,  A, 
and  the  lower  border  of  the  teres  major,  D,  is  delineated.  Its 
position  is  marked  by  the  swell  of  the  coraco-brachialis  muscle,  E ; 
and  its  depth  from  the  surface  is  veiy  slight,  only  the  tegu- 
mentary  coverings  of  the  limb  concealing  it,  so  that  it  can  be 
readily  reached,  or  it  can  be  compressed  with  ease  against  the 
humerus. 

Its  connections  with  the  muscles  around  are  the  following  : — 
Behind  are  the  subscapularis,  H,  the  latissimus,  G,  and  teres 
major,  D  ;  and  on  the  outer  side  is  the  coraco-brachialis,  K. 

Its  companion  vein  (axillary)  is  placed  on  the  inner  or  chest 
side,  partly  concealing  the  artery,  and  has  to  be  drawn  aside  in 
attempts  to  tie  the  axillary  arteiy. 

Large  nervous  trunks  lie  around  the  artery  : — outside  is  the 
median  nerve,  22 ;  inside  the  ulnar,  21,  and  the  nerve  of 
Wrisberg,  11  (which  is  sometimes  nearer  the  artery).  Super- 
ficial to  the  vessel  is  the  large  internal  cutaneous,  18,  and  deeper 
than  it  or  beneath,  is  the  musculo-spiral,  13  (which  is  drawn 
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somewhat  inwards  below)  ;  another  nerve  beneath  the  artery  for  a 
short  distance  is  the  circmnflex,  12. 

Two  named  branches,  the  subscapular,/,  and  the  posterior  cir- 
cumflex, hy  leare  this  part  of  the  artery  opposite  the  edge  of  the 
Bubscapularis  muscle. 

Ligature  of  ihs  vessel. — ^The  origin  of  several  branches  from 
the  axillary  artery  opposite  the  shoulder  joint,  would  interfere 
with  the  application  of  a  ligature  at  that  spot ;  but  for  a  dis- 
tance of  two  inches  beyond  (towards  the  arm)  the  vessel  is  free 
from  any  large  branch,  and  might  be  tied  without  risk  of 
haamorrhage. 

Suitable  as  the  lower  part  of  the  axillary  trunk  seems  to  be 
for  an  operation  at  this  place,  surgeons  have  not  chosen  it  for 
the  application  of  a  ligature.  Doubtless  the  advantages  offered 
by  tying  the  brachial  and  subclavian  arteries  have  caused  those 
vessels  to  be  selected  in  preference  to  the  axillary  ;  but  the  small 
channels  that  remain  for  the  collateral  circulation  after  the  main 
artery  is  secured  may  have  had  some  influence  in  inducing  surgeons 
to  let  the  operation  on  this  part  of  the  axillary  arteiy  remain 
unpractised.  For  the  only  collateral  vessels  to  cany  on  the  circu- 
lation after  the  occlusion  of  the  trunk  would  be  the  small  and 
indirect  anastomoses  through  the  following  muscles,  viz.,  the 
ooraco-brachialis,  biceps,  and  long  head  of  the  triceps ;  and  through 
the  shaft  of  the  humerus. 

Although  the  collateral  vessels  are  so  small  and  indirect,  they 
are  sufficient  for  carrying  on  the  circulation,  as  the  artery  has 
been  tied  with  success  in  this  situation.  M.  Blandin  secured  the 
vessel  here  in  a  man  who  had  an  injury  of  the  artery  by  a  gun- 
shot wound.    The  man  recovered.* 

Should  the  surgeon  be  called  upon  to  tie  the  artery  he  should 
keep  in  mind  its  situation  along  the  edge  of  the  coraco-brachialis, 
with  its  companion  vein  on  the  thoracic  side  and  partly  concealing 
it,  and  with  large  nerves  of  the  brachial  plexus  around  it.  Though 
the  vessel  is  usually  very  superficial,  it  may  be  placed  under 
muscular  fibres  directed  over  it  from  the  latissimus  to  the 
pectoralis. 

*  Traits  d'Anatomie  topographique,  p.  506  :  Paris,  1834. 
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Two  other  points  deserve  attention  also :  Firstly,  that  two 
arteries  instead  of  one  may  be  fonnd  as  often  as  1  in  10.* 
Secondly,  that  not  nnfrequently  the  nerves,  which  shoold  serve  as 
the  deep  guide  to  the  artery,  are  not  placed  around  the  parent 
tnink,  but  encircle  a  large  branch  formed  by  the  conjunction  of 
the  usual  offsets  at  this  spot  with  some  of  the  branches  derived, 
as  a  rule,  from  the  brachial  arteiy. 

When  practising  on  the  dead  body  the  tying  of  the  part  of  the 
artery  issuing  from  the  axilla  the  following  directions  may  be 
observed  : — 

The  limb  is  to  be  placed  at  right  angles  to  the  trunk,  and  the 
operator  stands  between  the  two. 

With  the  eye  fixed  on  the  prominence  of  the  coraco-brachialis 
muscle,  E,  which  is  the  superficial  guide  to  the  vessel,  a  cut  is  to 
be  begun  in  the  hollow  of  the  arm-pit,  and  to  be  continued  along 
the  side  of  the  muscle  for  two  inches  ;  but  the  knife  is  not  to  be 
carried  deeper  at  first  than  through  the  skin  and  fat. 

The  axillary  vein  will  now  be  recognised  through  the  deep 
fascia  or  aponeurosis  of  the  limb  by  its  blue  colour ;  and  the 
aponeurosis  being  divided  along  the  outer  edge  of  the  vein  as  far 
as  the  cut  in  the  integuments,  this  vessel  may  be  detached  with 
care  from  the  subjacent  parts,  and  drawn  inwards  with  a  narrow 
retractor. 

Next  the  brachial  plexus  around  the  artery  will  serve  as  the 
deep  guide.  Search  is  to  be  made  for  the  axillary  trunk  by  cutting 
a  piece  of  fat  from  the  hollow  out  of  which  the  vein  has  been 
drawn,  and  it  is  to  be  made  in  a  horizontal  direction  or  towards 
the  humerus,  instead  of  backwards  towards  the  axillaiy  fold. 
The  operator  tries  to  find  the  artery  in  the  midst  of  the  nerves 
without  attempting  to  distinguish  the  individual  nerves. 

After  the  thin  arterial  sheath  has  been  opened  by  the  knife,  the 
needle  may  be  passed  readily,  and  the  vessel  is  to  be  tied  with  as 
little  displacement  as  possible. 

When  the  arteiy  is  not  surrounded  by  the  nerves  of  the  brachial 

*  The  facts  on  which  this  statement  rests  will  bo  found  in  the  Surgical 
Anatomy  of  the  Arteries  of  the  Human  Body,  by  Richard  Quain,  F.R.S.  : 
|x>ndon,  1844, 
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plexus,  as  referred  to  above,  it  will  be  nearer  the  vein  and  the 
sorfiEice  than  it  is  nsnallj. 

In  the  treatment  of  aneurism  of  the  lower  end  of  the  axillaiy 
tnmk  Professor  Syme  has  recently  recommended  a  return  to  the 
old  practice  of  opening  the  sac,  and  after  removing  the  contents, 
putting  a  thread  around  the  vessel  above  and  below  the  sac.  In  a 
postscript  to  a  communication  published  in  the  Medico-Chirurgical 
Transactions  *  he  says  : — "  On  the  15th  of  August,  in  accordance 
with  the  principles  above  explained,  I  performed  the  old  operation 
for  aneurism,  not  traumatic,  at  the  lower  part  of  the  axilla,  in  a 
gentleman  about  fifby,  recommended  to  my  care  by  Dr.  Embleton, 
of  Embleton  in  Northumberland.  The  patient  returned  home  on 
the  6th  of  September." 

Branches  of  the  artery. — The  lower  part  of  the  axillary  artery 
supplies  the  following  branches  to  the  wall  of  the  chest  and  the 
shoulder. 

Lang  thoracic  artery^  h,  lies  in  the  axilla  along  the  angle  formed 
by  the  meeting  of  the  anterior  and  inner  boundaries,  and  may  be 
injured  by  cuts  made  along  the  anterior  axillary  fold.  Its  origin 
is  concealed  by  the  pectoralis  major. 

Alar  thoracic  branchy  d.  This  small  artery  to  the  arm-pit  was 
present  in  this  body,  though  it  is  generally  absent  (Quain).  It  is 
distributed  to  some  of  the  glands,  and  to  the  fat  of  the  axilla.    . 

The  subscapular  artery,  /,  is  the  largest  offset,  and  arises 
opposite  the  edge  of  the  subscapularis  muscle.  Taking  the  edge 
of  the  muscle  as  its  guide,  it  reaches  the  chest,  to  which  and  the 
shoulder  it  is  distributed.  A  companion  vein  and  nerve  run  with 
it,  and  all  are  secured  ifrom  external  injury  by  the  projecting  edge 
of  the  latissimus  dorsi.  Many  offsets  enter  glands  and  the  con- 
tiguous muscles ;  and  one,  y,  larger  than  the  rest,  is  the  dorsal 
scapular  artery. 

The  posterior  circumflex  artery,  h,  arises  close  beyond  the  pre- 
ceding, and  winds  behind  the  humerus  to  the  shoulder  with  the 
nerve,  12,  of  the  same  name.  Its  distribution  is  represented  in 
Plate  V. 

*  On  the  Treatment  of  Axillary  Aneurism,  by  Jauies  Syme,  F.K.S.  Edin., 
ToL  48,  p.  14d  :  London,  1860. 
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An  anterior  circmnflex  arteiy,  not  now  visible,  croBses  over  the 
hnmeros  but  under  the  coraco-brachialis  to  the  shoulder. 

The  external  mammary, «,  is  a  long  slender  irregular  branch, 
which  is  directed  across  the  axilla  to  the  chesty  lying  about  midway 
between  the  anterior  and  posterior  folds.  It  supplies  the  glands 
and  the  wall  of  the  chest,  assisting  the  long  thoracic  artery. 

Muscular  and  cutaneous  branches. — Small  offsets  near  tJie  end 
of  the  arteiy  supply  the  coraco-brachialis,  E.,  and  the  long  head 
of  the  triceps,  N.  And  a  cutaneous  twig,  n,  accompanies  the 
internal  cutaneous  branch  of  the  musculo-spiral  nerve. 

An  inspection  of  the  drawing  will  suffice  for  showing  the  vessels 
or  nerves  likely  to  be  injured  in  wounds  into  the  axilla,  or  in 
incisions  made  into  it  by  the  surgeon.  Along  the  anterior 
boundary,  where  this  joins  the  chesty  are  placed  the  long  thoracic 
vessels  ;  and  lying  along  the  posterior  boundary,  but  within  the 
margin  of  the  latissimus,  are  the  subscapular  vessels  and  nerves 
with  glands.  On  the  side  of  the  limb,  or  at  the  outer  part,  the 
trunks  of  the  axillary  vessels  and  nerves,  and  the  cords  of  the 
brachial  plexus  are  aggregated  together  ;  whilst  on  the  side  of  the 
chest  there  is  only  an  occasional  small  artery.  If  an  incision  is 
then  to  be  made  into  the  arm-pit  the  surgeon  should  select  the 
inner  boundary  as  the  fi'eest  from  vessels,  and  should  direct  the 
knife  about  midway  between  the  anterior  and  posterior  folds. 

VEINS  OF  THE  AXILLA. 

Only  the  position  of  the  chief  vein  to  the  artery  was  aimed  at 
in  the  dissection,  and  the  smaller  veins,  which  would  complicate 
the  drawing  without  corresponding  utility,  were  therefore  removed. 

/.  Axillary  vein.  I     p.  External  mammary  vein, 

m.  Subscapular  vein.  I     r.  Cutaneous  and  muscular  vein. 

The  axillary  vein,  l,  the  chief  vein  of  the  limb,  is  continuous 
in  the  arm,  just  beyond  the  axilla,  with  the  cutaneous  vein, 
basilic.  Placed  on  the  inner  or  thoracic  side  of,  and  partly  con- 
cealing the  axillary  artery,  it  receives  small  contributing  veins, 
corresponding  with  the  arterial  branches.  Some  of  these  are  seen 
in  the  drawing. 
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Frequently  two  veins  instead  of  one  are  fonnd  in  the  lower 
part  of  the  axiUaiy  space. 

Through  this  vein  nearly  the  whole  of  the  blood  of  the  limb 
below  the  shoulder  is  conveyed  to  the  trunk,  and  interruption  to 
its  current  will  occasion  congestion  in  the  parts  to  which  its  roots 
extend.  A  tolerably  complete  occlusion  of  this  main  circulating 
channel,  as  in  the  case  of  a  slowly-growing  tumour,  will  not  only 
give  rise  to  congestion,  but  will  cause  serous  fluid  to  transude 
through  the  coats  of  the  vessels  into  the  surrounding  structures. 


NERVES  OF  THE  AXILLA. 

The  nerves  in  this  dissection  are  derived  from  two  sources  : — 
Those  on  the  side  of  the  chest  are  offsets  of  the  intercostal 
nerves,  and  appear  between  the  digitations  of  the  serratus  magnus 
muscle  ;  and  those  lying  around  or  near  the  axillary  vessels  belong 
to  the  brachial  plexus. 


Lateral  Cutaneous  of  the 
Thorax. 
L  Lateral  cntaneons  branch  of  the 
second  intercoetal  nerve  (the 
highest  of  the  set). 

2.  Offset  of  third  intercostaL 

3.  Offset  of  fourth  intercostal. 

4.  Offset  of  fifth  intercostal. 

5.  Offset  of  sixth  intercostal. 

6.  Anterior  branch  of  the  offset  of 

the  second  intercostaL 
•  •  *  Anterior  branches  of  the  offsets 
of  the  other  intercostal  nerves. 

7.  Conununicating   branch  to  the 

nerve  of  Wrisberg  from  the 
offset  of  the  second  intercostal 
nerve. 


Brachial  Plexus. 

8.  Nerve  to  the  teres  muscle. 

9.  Subscapular  nerve. 

10.  Nerve  to  the  serratus  magnus. 

11.  Nerve  of  Wrisberg. 

12.  Circumflex  nerve. 

13.  Musculo-spiral. 

14.  Offset  of  the  musculo-spiral  to 

the  triceps. 

16.  Internal  cutaneous  of  the  mus- 
culo-spiral. 

18.  Large  internal  cutaneous. 

20.  Offset  of  the  internal  cutaneous 

to  the  integuments. 

21.  Ulnar  nerve. 

22.  Median  nerve. 


NERVES  OF  THE  BRACHIAL  PLEXUS. 

The  mediariy  22,  is  the  companion  nerve  to  the  artery,  and 
placed  on  the  enter  side,  is  without  branches  in  this  part. 

The  ulnar  nervey  21,  smaller  than  the  median,  but  like  it 
without  branch,  lies  to  the  inner  side  of  the  vesseL 
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The  musculo-apiral^  13,  occupies  naturally  a  position  beneath 
the  yessel,  but  it  has  been  pulled  inwards,  and  is  represented  in 
the  Plate  as  on  the  inner  side.  Here  it  furnishes  two  small 
branches :  one  muscular,  14,  to  the  inner  and  middle  heads  of  the 
triceps ;  the  other  is  the  internal  cutaneous,  16,  which  is  distri- 
buted to  the  integuments  of  the  back  of  the  arm. 

The  drctmiflex  nerve,  12,  accompanies  the  artery  of  the  same 
name,  ^  to  the  deltoid  muscle.    See  Plate  y. 

Large  tntertial  cutaneous  nerve,  18,  lies  on  the  axillary  arteiy, 
and  gives  a  small  cutaneous  ofPset,  20,  to  the  integuments  of  the 
arm  over  the  situation  of  the  blood  vessels  ;  but  its  direction  has 
been  altered  by  the  displacement  of  the  skin. 

Small  internal  cutaneous  nerve,  11,  (nerve  of  Wrisberg)  issues 
beneath,  though  sometimes  through  the  axillary  vein,  and  is  joined 
by  a  branch,  7,  from  the  highest  lateral  cutaneous  nerve  of  the 
thorax.  Its  position  close  to  the  vein  has  been  disturbed  by  the 
dragging  of  the  skin. 

Muscular  branches. — The  nerve  to  the  teres  major,  8,  and  the 
nerve  to  the  latissimus,  9,  are  directed  with  the  subscapular  vessels 
along  the  back  of  the  arm-pit  to  their  destination;  the  former 
gives  an  offset  to  the  subscapularis  muscle. 

The  nerve  to  the  serratus  magnus  is  continued  on  the  surfece 
nearly  to  the  lower  border  of  its  muscle,  giving  backwards  offsets 
to  the  fleshy  fibres.  Its  origin  is  connected  with  the  trunks  of 
the  fifth  and  sixth  cervical  nerves  in  the  neck. 

Pressure  applied  to  the  nerves  of  the  brachial  plexus  may  occa- 
sion pain,  or  loss  of  power  and  feeling,  according  to  its  degree,  in 
a  greater  or  smaller  part  of  the  limb.  In  the  use  of  crutches  the 
weight  of  the  body  acts  injuriously  on  the  nerves,  for  the  arm  is 
arched  over  the  top  of  the  crutch,  and  the  nerves  are  compressed 
between  the  humerus  and  the  artificial  prop  of  the  body.  This 
inconvenience  will  be  remedied  by  the  crutch-head  being  so  con- 
structed as  to  bear  least  on  the  centre  of  the  arm  over  the  position 
of  the  large  nerves. 
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LATERAL  CUTANEOUS  NERVES  OF  THE  THORAX. 

Five  of  these  offsets  of  the  intercostal  trunks  were  laid  bare  in 
the  dissection;  they  appear  lax  after  they  have  been  detached  from 
the  surrounding  fat.  The  branches  directed  forwards  over  the 
pectoralis  were  necessarily  detached  from  the  skin,  and  were  then 
laid  on  the  surface  of  the  muscle. 

As  the  first  intercostal  trunk  does  not  furnish  commonly  any 
lateral  cutaneous  branch,  the  nerves  shown  are  derived  ifrom  the 
five  next  intercostal  trunks.  Each  nerve  divides  into  two  parts 
(anterior  and  posterior)  as  it  issues  between  the  ribs,  which  end 
in  the  integuments  of  the  lateral  part  of  the  thorax. 

The  anterior  offsets,  6,  ♦  ♦  ♦,  end  in  the  integuments  covering 
the  pectoralis  major ;  and  the  posterior,  1,  2,  3,  4,  5,  somewhat 
larger  in  size,  ramify  in  the  skin  of  the  arm  and  in  that  over  the 
latissimus  dorsi.  In  this  body  the  third  neiTe  wanted  an  anterior 
offset. 

The  highest  and  largest  of  the  lateral  cutaneous  nerves, — that 
from  the  second  intercostal  trunk,  differs  in  some  respects  from 
the  others.  Its  anterior  branch,  6  (laid  on  the  pectoralis,  and 
not  always  present),  supplies  the  arm-pit  as  well  as  the  coverings 
of  the  pectoralis  major :  its  posterior  branch,  1,  called  intercosto- 
humend,  reaches  the  integuments  of  the  back  of  the  arm,  and 
gives  a  communicating  offset,  7,  to  the  nerve  of  Wrisberg. 


LYMPHATICS  OF  THE  AXILLA. 


Only  a  few  of  the  glands  of  the  axilla  were  retained  in  the 
dissection,  and  these  have  fallen  necessarily  from  their  natural 
position  after  the  removal  of  the  fat  in  which  they  are  imbedded. 


f  + 1  Anterior  group  of  the  axillary 

glands. 
»  8  8,  Posterior  group  of  glands. 


t  One  of  the  group  of  glands  along 
the  side  of  the  arillary  vessels. 


About  ten  or  twelve  in  number,  the  glands  vary  much  in  their 
shape  and  size.  They  have  the  following  general  linear  arrange- 
ment in  sets.    The  greater  or  hinder  group  lies  along  the  sub- 
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scapnlar  vessels  within  the  edge  of  the  latissimus  dorsi ;  but  after 
the  dissection  of  the  axilla  they  hang  in  front  of  the  muscle  by 
their  small  vessels,  as  is  shown  in  the  drawing.  Another  or 
anterior  group  is  nearer  the  fore  part  of  the  axilla,  in  connection 
with  the  long  thoracic  and  external  mammary  arteries.  And  a 
third  set  is  placed  along  the  large  axillary  vessels. 

Each  collection  of  glands  has  for  the  most  part  its  own  set  of 
lymphatic  vessels.  Thus  the  anterior  group  receives  l}Tnphatics 
from  the  fore  part  of  the  thorax  and  from  the  mamma :  the 
posterior  group  is  joined  by  the  lymphatics  from  the  side  and 
frx)m  the  back ;  and  that  along  the  bloodvessels  transmits 
lymphatics  from  the  upper  limb.  The  lymphatic  vessels,  aft^r 
passing  through  their  respective  glands,  unite  into  one  or  more 
trunks  at  the  top  of  the  axilla,  and  open  into  the  lymphatic  duct 
of  the  same  side. 

Disease  in  the  part  from  which  the  IjTnphatic  vessels  are  derived 
may  occasion  enlargement  of  the  group  of  glands  through  which 
those  vessels  are  transmitted  ;  and  the  knowledge  of  the  destina- 
tion of  the  lymphatics  will  suggest  the  glandular  group  likely 
to  be  affected  : — ^Thus,  a  poisoned  wound  of  the  hand,  as  in 
dissection,  will  cause  inflammation  of  the  glands  by  the  side  of 
the  axillary  vessels  ;  and  so  forth. 

In  making  the  necessary  examination  to  detect  disease  of  the 
glands,  the  limb  should  be  approximated  to  the  side  to  relax  the 
muscles  and  fascia  bounding  the  axilla,  and  thus  to  permit  easier 
and  freer  manipulation.  The  glands  near  the  axillary  vessels 
follow  the  arm  when  this  is  elevated. 

Enlargement  of  a  gland  may  surround  or  press  upon  the 
intercosto-humeral  nerve,  or  the  nerve  of  Wrisberg,  and  occasion 
numbness  in  the  part  to  which  either  nerve  is  distributed. 

Should  extirpation  of  a  diseased  gland  be  considered  advisable, 
the  surgeon  should  be  mindful  that  it  has  large  bloodvessels,  in 
the  form  of  a  foot-stalk,  which  are  derived  ftt)m  the  contiguous 
vessels  ;  and  he  should  secure  the  vascular  pedicle  with  a  thread 
before  he  cuts  it  through.  If  this  precaution  is  neglected  the 
divided  vessels  retract  into  the  loose  areolar  tissue  of  the  axilla, 
and  may  continue  to  bleed  at  intervals  so  as  to  endanger  life. 
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FAT  IN  THE  AXILLA. 

The  axilla  is  filled  with  a  granular  fat  intermixed  with  slight 
areolar  tissue.  Towards  the  apex  of  the  space  the  adipose  tissue 
diminishes.  In  thin  bodies  the  quantity  of  the  fat  is  less,  as  it  is 
in  all  other  parts,  and  the  space  contains  a  watery  fluid  in  the 
meshes  of  the  areolar  tissue. 

The  presence  of  fat  favours  in  this  space,  as  elsewhere,  the 
accumulation  of  pus,  which  burrows  amongst  the  loose  fatty 
material  instead  of  making  its  way  to  the  surface  through  the 
intervening  fascia.  Much  inconvenience  and  suffering  may  be 
avoided  by  an  early  incision  for  the  escape  of  the  confined  pus. 


DESCRIPTION  OF  PLATE  11. 


The  drawing  represents  the  deep  dissection  of  the  front  of  the 
chest,  and  that  of  the  axillary  vessels  and  the  brachial  plexus  of 
nerves  with  their  branches. 

The  dissection  is  to  be  made  by  cutting  through  and  reflecting 
the  pectoralis  major.  To  render  tense  and  distinct  the  sheath  of 
the  axillary  vessels,  place  the  limb  at  right  angles  to  the  trunk, 
and  rotating  it  inwards,  press  it  backwards,  so  as  to  raise  the 
clavicle  jfrom  the  chest.  Unless  this  position  of  the  arm  is  kept, 
the  loose  costo-coracoid  sheath  may  be  removed  with  the  fat. 

SITPERFICIAL  PROMINENCES  OF  BONE. 

At  the  upper  part  of  the  region  dissected  is  the  bony  loop  of  the 
scapular  arch,  which  is  formed  by  the  clavicle,  J,  and  the  scapula, 
and  separates  the  neck  from  the  chest  and  the  limb.  It  serves 
the  purpose  of  articulating  the  upper  limb,  and  furnishes  points 
of  attachment  to  muscles  moving  the  humerus.  Injury  of  the 
arch,  sufficient  to  break  it,  wiU  arrest  the  free  movements  of  the 
shoulder  joint,  and  interfere  with  the  action  of  the  muscles. 


16  SUPERFICIAL  PROMINENCE  OF  BONE. 

Part  of  the  arch  is  subcntaneons,  and  the  forc  finger  when  carried 
along  it  traces  saccessiyelj  the  outline  of  the  clavicle,  acromion, 
and  spine  of  the  scapula.  From  its  slight  depth  injuries  of  it 
are  easily  ascertained,  because  all  irregularity  of  the  surface  can 
be  detected  at  once  with  the  finger. 

On  the  inner  side  of  the  shoulder  joint  below  the  clavicle,  and 
projecting  at  the  edge  of  the  deltoid  muscle,  R,  is  the  coracoid 
process.  It  gives  attachment  to  the  three  muscles  B,  E,  and  L, 
as  well  as  to  a  strong  ligament  (coraco-clavicular),  which  passes 
from  its  upper  and  hinder  part  to  the  under  surface  of  the 
clavicle,  uniting  together  firmly  the  two  bones.  On  the  surface 
this  projecting  point  of  bone  can  be  felt  between  the  deltoid  and 
pectoral  muscles. 

In  consequence  of  the  clavicle  acting  as  a  prop  to  keep  the 
shoulder  from  the  trunk,  it  is  very  liable  to  be  broken.  By  direct 
violence  it  may  be  shattered  at  any  spot ;  but  force  applied  to  the 
outer  end  through  a  fall  or  a  blow  produces  fracture  generally 
about  the  middle  of  the  bone. 

In  fracturc  of  the  shaft,  that  is,  internal  to  the  line  of  the 
coracoid  process  and  the  strong  ligaments  joining  this  part  to 
the  clavicle,  the  scapula  and  shoulder  joint,  having  lost  their 
support,  fall  downwards  and  inwards  towards  the  chest,  forcing 
the  outer  past  the  inner  fragment ;  and  the  large  muscles  of  the 
chest  which  arc  inserted  into  the  humerus  assist  in  bringing  the 
shoulder  into  closer  apposition  with  the  thorax.  The  inner 
fragment,  freed  fix)m  the  weight  of  the  shoulder,  rcmains  in  its 
natural  position,  though  it  appears  morc  than  usually  prominent; 
and  the  muscles  attached  on  opposite  sides,  viz.,  the  great  pectoral 
and  stemo-mastoid,  may  act  also  as  antagonists,  and  prcvent  its 
displacement. 

If  the  fracture  is  opposite  or  external  to  the  strong  ligaments 
uniting  the  coracoid  process  with  the  clavicle,  the  scapula  remains 
attached  to  the  clavicle  by  that  ligament,  though  not  perfectly 
supported  by  it,  and  the  shoulder  fells  but  little  towards  the 
chest.  In  fracturc  external  to  the  ligament,  therc  is,  however, 
considerable  displacement  of  the  bone,  for  the  outer  detached  end 
being  loose,  and  acted  on  by  the  trapezius  muscle,  is  placed  in 
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front  of  the  other,  taking  even  a  position  at  a  right  angle  to 
it* 

In  replacing  the  external  fragment  of  a  broken  shaft  of  the 
clavicle,  this  piece  of  the  bone  mnst  be  moved  outwards  indirectly 
by  forcing  the  scapula  outwards,  and  it  is  to  be  raised  to  the 
level  of  the  inner  fragment  by  lifting  and  supporting  the  elbow. 

At  the  outer  part  of  the  dissection  is  the  projection  of  the 
shoulder,  which  is  produced  by  the  upper  end  of  the  arm  bone 
covered  by  the  deltoid  muscle,  B.  When  the  limb  is  pendent 
the  swell  of  the  muscle  runs  into  that  of  the  arch  formed  by  the 
clavicle  and  acromion  ;  and  when  the  limb  is  raised  and  lowered, 
the  arm  bone  can  be  felt  moving  under  the  muscle. 

In  dislocation  of  the  shoulder  joint  the  upper  end  of  the 
humerus  separates  from  the  deltoid,  and  a  hollow  then  occupies 
the  site  of  the  prominence.  This  injury  is  accompanied  neces- 
sarily by  unnatural  direction  of  the  shaft  of  the  arm  bone 
forwards  or  backwards,  and  by  a  sharp  projecting  edge  along  the 
bony  arch  constructed  by  the  clavicle  and  the  acromion  process. 

MUSCLES  OF  THE  THORAX  AND  ARM. 


A.  Pectoralis  major. 

B.  Pectoralis  minor. 

C.  LatiBsimuB  dorsi. 

D.  Teres  miyor. 

F.  Seiratns  magnus. 
H.  Sttbacapnlaris. 

J.   Clavicle  withthe  cut  attachment 
of  the  pectoralis  major. 


K.  Coraco-brachialis. 
L.  Biceps,  its  short  head. 
0.  Biceps,  the  long  head. 
N.  Triceps  extensor  brachiL 
P.  Insertion  of  pectoraliii  major. 
R.  Deltoid  muscle. 
S.   Snbclavius  muscle. 
V.  Costo-coracoid  membrane. 


The  muscles  of  the  chest  and  shoulder,  which  are  partly  dis- 
played in  the  drawing,  give  to  the  scapula  and  the  shoulder  joint 
some  of  their  varied  movements. 

The  scapula  has  a  gliding  motion  over  the  ribs,  and  it  can 
be  moved  in  opposite  directions ;  it  is  drawn  forwards  by  the 
IBnall  pectoral,  B,  and  serratus  magnus  muscle,  F,  which  attach 
it'^)  the  chest. 

The  ihoulder  being  a  ball  and  socket  joint  is  provided  with 

•  A  Treatite  on  Fi-actures  iu  the  Vicinity  of  Joints,  by  Robert  William 
Smith,  M.D.  :  Dublin,  1850;  p.  210. 
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mnscles  on  opposite  sides,  but  only  two  are  now  evident,  yiz^ 
the  deltoid  or  great  abductor,  R,  and  the  snbscapnlaris  or  in- 
ternal rotator,  H. 

In  the  group  of  thoracic  muscles  are  included  the  pectoralis 
major  and  minor,  the  serratus  magnus,  the  latissimus  dond,  and 
the  Bubclavius. 

Pectoralis  major,  A. — After  the  division  of  the  muscle  the 
parts  underneath  it  can  be  observed.  It  covers  the  pectoralis 
minor  on  the  chest,  and  the  coraco-brachialis,  K,  and  the  biceps, 
L  and  0,  in  the  arm.  Near  the  clavicle  the  subclavius  muscle, 
S,  and  the  costo-coracoid  membrane,  V,  are  beneath  the  pecto- 
ralis. Above  and  below  the  pectoralis  minor  the  axillary  vessels 
and  nerves  are  covered  by  the  great  pectoral  muscle  alone. 

At  its  insertion  the  tendon  is  divided  into  two  layers,  witii 
a  hollow  between,  something  like  a  sling.  On  the  under  layer, 
P,  the  lower  chest  fibres  are  received  ;  and  in  the  other  (seen  only 
in  part)  the  upper  thoracic  and  the  clavicular  fibres  terminate. 

The  pectoralis  minor,  B,  is  attached  to  the  side  of  the  chest, 
and  to  the  third,  fourth,  and  fifth  ribs  ;  it  is  inserted  externally 
into  the  coracoid  process  of  the  scapula,  where  it  blends  in  a 
common  tendon  with  the  coraco-brachialis,  K,  and  the  short  head 
of  the  biceps,  L. 

Between  the  chest  and  the  shoulder  the  muscle  forms  part  of 
the  anterior  boundary  of  the  axilla,  and  lies  over  the  axillary 
vessels  and  nerves ;  and  between  it  and  the  clavicle  is  a  triangular 
interval — the  sides  being  formed  by  that  bone  and  the  pectoralis 
minor,  the  base  by  the  thorax,  and  the  apex  by  the  coracoid 
process — in  which  the  upper  part  of  the  axiUary  artery  may  be 
tied.  Its  position  to  other  vessels  and  nerves  is  so  apparent  as  not 
to  need  farther  reference. 

The  pectoralis  minor  assists  the  serratus,  as  before  said,  in  draw- 
ing forwards  the  scapula.  And  it  may  act  as  a  muscle  of  forced 
inspiration  when  the  scapula  is  the  fixed  part.  ^^^St 

Serratus  magnus,  F,  covers  the  side  of  the  chest,  taking  origiai 
by  nine  fleshy  dips  from  the  eight  upper  ribs ;  and  it  is  inwfrted 
by  the  opposite  border  into  the  base  of  the  scapula.  It«  special 
nerve,  b,  lies  on  the  surface,  and  distributes  offsets  to  it. 
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From  the  direction  of  its  fibres  the  inference  may  be  drawn 
that  the  muscle  is  chiefly  concerned  in  moving  forwards  the 
scapula  oyer  the  ribs ;  and  that,  when  the  scapula  is  fixed,  it  will 
act  on  the  ribs  so  as  to  draw  them  outwards,  and  increase  the  size 
of  the  chest.  It  supports,  too,  the  lower  end  of  the  scapula 
whilst  a  weight  is  carried  on  the  shoulder. 

LaHsnmtis  dorai^  G.  The  oblique  direction  of  this  muscle 
behind  the  axilla,  oonyerging  yn\h  the  pectondis  major  to  the 
insertion  into  the  humerus,  is  more  fully  seen  in  this  than  in  the 
preceding  dissection.  The  chief  notice  of  this  muscle  is  given 
\rith  the  explanation  of  Plate  i. 

SuhclaviuSj  8.  This  small  muscle  is  contained  in  a  sheath  of 
the  oosto-coracoid  membrane,  of  which  a  piece  has  been  cut  out 
near  the  inner  end.  Named  from  the  position  to  the  clayicle,  its 
origin  is  from  the  first  rib,  and  its  insertion  is  fixed  into  the 
grooved  under  surface  of  the  clavicle. 

It  can  depress  the  clavicle  or  elevate  the  first  rib,  according  as 
the  one  or  the  other  bone  may  be  in  a  state  to  be  moved. 

Some  of  the  shoulder  muscles  come  into  view  in  this  dissec- 
tion : — ^they  are  the  subscapularis,  teres  major,  and  deltoid. 

The  mibscapularis,  H,  arises  from  the  hollowed  costal  surface 
of  the  scapula;  and  its  fibres  are  directed  outwards  and  upwards 
over  the  shoulder  joint  to  their  insertion  into  the  small  tuberosity 
on  the  head  of  the  humerus. 

By  its  lower  edge  it  projects  much  beyond  the  scapula,  and 
touches  the  latissimus  dorsi  and  teres  major.  The  muscle 
supports  internally  the  shoulder  joint,  of  which  it  is  one  of  the 
articular  muscles. 

When  the  arm  is  raised  from  its  pendent  position,  the  muscle 
assists  in  depressing  the  same :  it  rotates  inwards  the  hanging  limb. 

This  muscle  is  injured  in  the  following  dislocations  of  the 
humerus.  When  the  bone  is  forced  into  the  lower  part  of  the 
axilla,  either  it  will  be  covered  by  the  subscapularis,  or  it  may  be 
driven  through  the  muscular  fibres,  and,  coming  into  contact 
with,  press  upon  the  mass  of  the  axillary  vessels  and  nerves.  In 
the  forward  dislocation  on  the  inner  side  of  the  cervix  of  the 
scapula,  the  head  of  the  bone  passes  between  the  subscapularis 

c  2 
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and  the  scapula,  separating  the  fleshy  fibres  from  the  bone,  and 
projects  above  the  upper  border  of  the  muscle  * 

Teres  major,  D.  Only  the  general  position  of  the  muscle 
extending  from  the  lower  angle  and  border  of  the  scapula  to 
the  humerus  can  be  now  seen.  The  muscle  is  described  with 
Plate  v.,  D. 

The  deltoid  muscU,  S,  forms  the  prominence  of  the  shoulder, 
and  reaches  fix)m  the  scapular  arch  to  the  arm  bone  below  the 
level  of  the  axilla.  Only  the  fore  part  of  the  muscle  is  here 
represented  :  its  insertion  and  connections  are  seen  in  Plate 
v.,N. 

Three  muscles  of  the  arm,  biceps,  coraco-brachialis,  and 
triceps,  are  laid  bare  in  the  dissection — the  two  former,  which 
are  superficial  to  the  humerus,  being  much  more  apparent  than 
the  latter,  which  is  behind  that  bone.  The  anatomy  of  the 
triceps  will  be  given  in  the  notice  of  Plate  vi. 

The  biceps  muscle  consists  above  (origin)  of  two  parts,  long 
head  and  short  head. 

The  short  head,  L,  is  fixed  by  a  wide  tendon  to  the  coracoid 
process  ;  and  the  long  tendinous  head,  0,  narrow  and  rounded, 
passes  along  the  groove  in  the  humerus,  and  through  the  shoulder 
joint,  to  be  attached  to  the  top  of  the  glenoid  articular  surface  of 
the  scapula. 

Lower  in  the  arm  the  muscle  is  shown  in  Plate  iv. 

Coraco-brachialis,  E.  It  arises  from  the  coracoid  process  of 
the  scapula,  and  from  the  tendon  of  the  short  head  of  the  biceps  ; 
and  it  is  inserted  into  the  inner  side  of  the  shaft  of  the  humerus 
about  midway  between  the  ends.  Its  upper  extremity  lies  beneath 
the  pectoralis  major;  its  insertion  is  concealed  by  the  brachial 
vessels ;  and  the  intermediate  part  (belly)  is  subcutaneous  in  the 
arm-pit,  and  serves  as  the  guide  to  the  axillary  vessels.  .  Through 
the  fleshy  fibres  of  the  muscle  the  musculo-cutaneous  nerve,  11, 
is  transmitted. 

*  The  student  will  find  the  state  of  the  muscles  in  dislocations  of  the 
shoulder  joint  fully  treated  in  the  article,  Abnormal  Conditions  of  the 
Shoulder  Joint,  in  the  Cydopoedia  of  Aiwiomy  and  Phynology,  by  Robert 
Adams,  Esq.,  1849. 
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If  the  limb  is  in  a  state  of  abdaction,  it  can  be  brought  to  the 
side  of  the  chest  by  this  muscle. 

The  cosUhcoracaid  membrane,  Y,  is  a  rather  strong  layer  of 
faacm  between  the  upper  limb  and  the  neck,  and  is  placed  there 
apparently  for  the  purpose  of  protecting  the  large  blood-vessels. 
Occupying  the  interval  between  the  first  rib  and  the  coracoid 
process,  it  is  fixed  above  to  the  clavicle  before  and  behind  the  sub- 
clavius  muscle  which  it  incases.  Below  it  blends  with  the  special 
sheath  (axillary)  of  the  blood-vessels,  giving  to  this  additional 
strength,  and  it  is  continued  onwards  beneath  the  small  pectoral 
muscle,  where  it  gradually  ceases. 

The  axillary  sheath  around  the  vessels  and  nerves  coming  from 
the  neck  to  the  upper  limb,  consists  in  part  of  a  prolongation 
from  the  deep  fiEiscia  of  the  neck,  and  in  part  of  a  stronger  layer 
added  from  the  costo-coracoid  membrane.  It  resembles  the  crural 
sheath  around  the  blood-vessels  of  the  lower  limb,  and  is  funnel- 
shaped  like  that  tube.  In  it  are  the  axillaiy  artery  and  vein,  and 
the  brachial  plexus ;  and  piercing  the  front  are  branches  of  those 
trunks,  viz.,  the  cephalic  vein,  l^  the  acromial  thoracic  artery,  r, 
and  anterior  thoracic  nerves,  2,  3.  In  a  dissection  of  the  axillary 
sheath  the  tube  is  to  be  opened  in  the  manner  shown  in  the 
drawing,  to  see  the  position  to  each  other  of  the  contained  blood- 
vessels and  the  brachial  plexus  of  nerves. 

ARTERIES  OF  THE  AXILLA. 

The  connections  of  the  trunk  of  the  axillaiy  artery,  and  the 
distribution  of  most  of  its  branches,  can  be  studied  in  Plate  ii. 


a,  AxiUary  artery. 

b,  Superior  thoracic  branch. 
e.  Acromial  thoracic  branch. 
d.  Long  thoracic  branch. 


0.  External  mammary  branch. 

/.  Subscapular  branch. 

g.  Dorsal  branch  of  the  subscapular. 


The  aanllary  artery ^  a,  crosses  from  the  chest  to  the  arm  through 
the  axilla,  and  is  limited  above  by  the  lower  border  of  the 
subclavius  muscle,  S.,  and  below  by  the  lower  edge  of  the  teres 
major,  D.  Without  dissection,  the  situation  of  the  vessel  may  be 
indicated  by  a  line,  on  the  surface  of  the  body,  from  a  point  of 
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the  clayicle  somewhat  on  the  sternal  side  of  the  middle  of  the 
bone,  to  the  inner  border  of  the  coraco-brachialis  muscle,  K. 

In  a  dissection  carried  no  farther  than  the  one  from  which  the 
drawing  is  taken,  the  arterj  is  divided  into  three  parts  by  the 
pectoralis  minor,  B^  yiz^  one  part  above,  one  beneath,  and  one 
beyond  the  muscle. 

The  upper  or  first  part  lies  in  the  axillaiy  sheath  between,  but 
deeper  than  its  companion  vein  and  nerves.  Superficial  to  ihe 
sheath  is  the  clavicular  attachment  of  the  great  pectoral  muscle ; 
and  underneath  it  is  the  side  of  the  chest  with  the  intercostal 
muscles  of  the  first  space,  and  the  serratus  magnus,  F. 

Crossing  over  the  artery,  are  some  small  branches  of  the 
companion  vein  and  nerves  ; — ^thus  directed  over  it  from  the  outer 
side  is  the  cephalic  vein,  l^  and  an  anterior  thoracic  nerve,  3 ;  and 
passing  under  it  is  the  nerve  to  the  serratus,  5. 

Second  part. — Here  the  artery  is  covered  by  both  pectoral 
muscles,  large  and  small;  but  it  is  without  muscular  support 
behind  in  consequence  of  its  position  across  the  axilla. 

The  large  a3dllary  vein,  hy  has  the  same  relative  position  to  this 
as  to  the  first  part;  whilst  the  brachial  plexus,  1,  dividing  into 
pieces,  is  so  arranged  that  one  bundle  lies  outside,  another  inside, 
and  a  third  behind  the  vessel. 

The  third  party  twice  as  long  as  either  of  the  others,  is  in 
contact  for  two  thirds  of  its  length  with  the  pectoralis  major,  but 
thence  to  the  ending  it  is  covered  only  by  the  common  tegu- 
mentaiy  structures.  It  rests  successively  from  above  down  on  the 
subscapularis,  H,  the  latissimus  dorsi,  C,  and  the  teres  major,  D. 
To  its  outer  side  is  the  coraco-brachialis  muscle,  E. 

The  position  of  the  companion  vein  remains  the  same  as  above ; 
but  the  connections  of  the  nerves  are  altered,  for  the  brachial 
plexus  has  divided  into  its  terminal  branches,  which  are  placed 
on  opposite  sides  of  the  vessel.  Outside  are  two  nerves,  the 
musculo-cutaneous,  11,  reaching  only  a  short  distance  ;  and  the 
median,  12,  which  extends  throughout.  Inside  is  the  ulnar 
nerve,  13  (here  somewhat  displaced);  and  more  or  less  removed 
from  the  artery,  is  the  small  internal  cutaneous  nerve,  9.  Super- 
ficial to  the  arterj'  is  the  large  internal  cutaneous,  14;  and  beneath 
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it,  but  concealed  by  it,  the  circumflex  and  musculo-spiral  nerves — 
the  fonner  reaching  only  to  the  edge  of  the  subscapulans  muscle. 

Number  and  position  of  ths  arterial  offsets. — Branches  are  dis- 
tributed internally  to  the  thorax,  and  externally  to  the  shoulder 
and  arm. 

From  the  first  part  come  two  ofiBcts,  the  highest  thoracic,  b^ 
and  acromial  thoracic,  c ;  the  first  is  small  and  irregular  in  its 
size  and  position ;  and  the  latter,  of  large  size,  springs  close  to 
the  edge  of  the  pectoralis. 

Only  occasionally  is  there  any  named  branch  on  the  second  part. 
.  Four  or  five  branches  spring  from  the  third  part  of  the  parent 
trunk.  The  first  of  these,  long  thoracic,  dy  is  close  to  the  border 
of  the  pectoralis  minor.  The  next  or  subscapular  branch  arises 
opposite  the  lower  border  of  the  subscapulans  muscle.  Two 
circumflex  arteries  take  origin  near  the  last,  but  they  are  con- 
cealed by  the  trunks  of  the  axillary  vessels.  The  last-named 
branch  given  off  is  the  small  external  manmiaiy,  e. 

Ligature  of  the  artery. — The  axillary  artery  may  be  tied  near 
the  clavicle,  as  well  as  near  the  ending  (p.  7). 

Near  the  clavicle,  or  above  the  small  pectoral  muscle,  the  vessel 
lies  deeply,  and  is  reached  only  afber  cutting  through  the  pectoralis 
major.  Two  offsets,  superior  and  acromial  thoracic,  spring  usually 
from  this  part  of  the  arteiy,  with  the  supra-scapular  (a  branch  of 
the  subclavian)  sometimes,  and  they  leave  scarcely  interval  enough 
for  the  application  of  a  ligature,  especially  if  the  first  is  large. 
The  connections  also  of  the  artery  with  superficial  vessels  and 
nerves  are  so  complicated  (see  Plate)  as  to  render  hazardous 
ligature  of  it  at  this  spot. 

The  vessel  might  be  tied  in  this  situation  for  aneurism  of  the 
lower  part  of  the  arterial  trunk,  or  for  the  arrest  of  haemorrhage 
after  an  operation  high  up  the  arm,  but  the  difficulties  of  the 
operation  and  the  chances  of  recurring  bleeding  are  so  great  as 
almost  to  deter  a  surgeon  from  having  recourse  to  the  operation. 

Should  a  wound  of  the  arteiy  necessitate  its  ligature  here,  a 
practical  knowledge  of  the  anatomy  will  assist  the  operator  in  his 
attempts  to  secure  the  vessel. 

With  the  arm  outstretched,  the  position  of  the  artery  will  be 
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marked  by  a  line  over  the  surface  of  the  pectoralis  major,  which 
has  been  described  already  (p.  21). 

The  snr&ce  depressions  on  the  sides  of  the  clavicular  attach- 
ment of  the  pectoralis  major  being  taken  as  the  limit  of  the 
incisions,  the  operator  divides  by  a  transverse  cut  near  the  davicle 
the  integuments  and  the  thin  platysma  muscle,  and  afterwards 
the  clavicular  part  of  the  pectoralis,  looking  for  the  cephalic  vein 
at  the  outer  edge  of  the  muscle.  When  the  thick  fleshy  fibres  of 
the  pectoral  muscle  are  cut  through,  the  subjacent  hi  with  small 
veins,  arteries,  and  nerves,  ramifying  in  it»  will  appear.  With 
much  caution  the  surgeon  finds  his  way  amidst  these  dangers  to 
the  axillary  sheath,  Y,  which  he  opens  to  the  necessary  extent. 

In  the  bottom  of  the  wound  the  firm  white  brachial  plexus  of 
nerves  will  conduct  now  to  the  artery  deeply  placed  between,  and 
overlapped  by  the  nerves  and  the  axillary  vein.  The  artery  will 
be  recognised  by  its  pulsation,  feel,  and  colour ;  and  when  it  is 
detached  from  the  contiguous  parts,  the  operator  is  recommended 
to  enter  the  aneurism  needle  between  the  vein  and  artery,  so  that 
the  point  of  the  instrument  may  be  directed  towards  the  nerves  as 
it  turns  under  the  arterial  trunk. 

Aneurism  of  the  upper  part  of  the  axillary  artery  is  a  formid- 
able disease.  It  may  be  confined  to  the  axilla,  enlarging  forwards 
and  backwards  where  there  is  least  resistance,  or  it  may  pass  the 
bounds  of  that  space,  and  project  above  the  clavicle  into  the  neck. 
As  long  as  the  disease  is  low  on  the  vessel,  and  is  confined  to  the 
axilla,  ligature  of  the  end  of  the  subclavian  artery  has  been 
resorted  to  in  its  treatment.  But  when  it  rises  above  the  collar- 
bone, and  tlie  subclavian  operation  is  rendered  unsuitable  or 
impracticable  surgeons  have  sometimes  had  recourse  to  the 
extreme  measure  of  amputating  the  limb  at  the  shoulder-joint^ 
as  there  **  seemed  to  be  no  alternative,**  to  use  the  words  of 
Professor  Syme. 

In  the  last-mentioned  class  of  cases,  which  are  so  embarrassing 
to  treat,  Professor  Syme  reconmiends,  that  the  aneurism  should  be 
laid  open,  and  the  contents  removed,  as  in  the  old  plan  of  opera- 
ting on  blood-tumours.  From  the  result  of  two  cases  treated 
successfully  in  this  way,  he  hopes  that  ^'axillary  aneurism  not 
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amenable  to  ligature  of  the  sabclavian  arteiy  may  be  remedied  by 
the  old  operation  ;**  and  he  thinks  that,  even  in  cases  where 
ligature  of  the  sabclavian  is  practicable,  the  plan  recommended 
may  be  preferable.* 

Branches  of  the  artery. — All  the  branches  are  distributed  between 
the  chest  and  the  shoulder,  and  maintain  the  circulation  in  the 
limb  when  the  parent  vessel  is  obliterated.  The  number  of  the 
named  branches  has  been  estimated  differently  by  anatomists  in 
consequence  of  their  irregularity. 

The  highest  thoracic^  by  is  the  smallest  branch,  and  ends  on  the 
top  of  the-chest  above  the  pectoralis  minor. 

The  acromial  thoraciCy  c  (humeral  thoracic,  thoracic  axis?), 
supplies  three  sets  of  offsets,  viz^  external  or  acromial,  internal  or 
thoracic,  and  middle  or  ascending.  The  outer  set  enter  the 
deltoid  muscle ;  the  inner  set  are  furnished  to  both  pectoral 
muscles,  a  few  twigs  reaching  the  side  of  the  chest ;  and  the 
middle  set  course  over  the  axillary  sheath  to  the  subclavius, 
and  the  pectoral  and  deltoid  muscles. 

The  lofig  thoracic  branchy  d  (external  mammary  ?),  courses 
along  the  lower  border  of  the  small  pectoral  muscle  to  the  fifth  or 
sixth  intercostal  space,  where  it  ends  in  the  surrounding  parts,  and 
communicates  with  the  intercostal  arteries.  In  the  female  it 
supplies  the  breast. 

The  subscapular^  /,  a  large  branch,  passes  along  the  muscle  of 
the  same  name  to  the  angle  of  the  scapula,  and  is  distributed  by 
large  branches  to  the  contiguous  muscles,  serratus  and  latissimus, 
anastomosing  in  the  first  with  the  intercostals. 

Near  its  beginning  the  dorsal  scapular  branch,  ^,  leaves  it  to 
supply  the  opposite  surfaces  of  the  scapula.    See  Plate  v. 

Two  circumflez  arteries  encircle  the  humerus,  meeting  on  the 
outer  side.    Plate  v.  may  be  looked  to  for  a  delineation  of  them. 

Oth^  muscular  offsets  (not  marked  by  letters  of  reference)  enter 
the  ooraco-brachialis  muscle. 

Two  occasional  offsets  are  noticed  below,  viz.,  the  alar  thoracic 
and  external  mammary. 

*  See  a  Paper,  before  referred  to,  on  the  Treatment  of  Aneurism,  in  the 
Hedico-Chirorgical  Transactions  of  London  for  1S60. 
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Alar  tharacie. — ^This  belongs  to  the  glands  in  the  axilla^  and  is 
seldom  to  be  found  as  a  distinct  branch  (Qnain) :  ofifisets  to  the 
glands  are  generally  supplied  by  the  subscapular.  Plate  L  If  the 
alar  thoracic  exists  as  a  separate  artery,  it  may  spring  from  the 
second  or  the  third  part  of  the  axillary  trunk. 

The  external  mammary^  e,  appears  to  be  a  compensating 
branch  to  the  long  thoracic,  ^  both  supplying  like  parts.  It 
begins  near  the  termination  of  the  axillary  trunk,  and  is  accom- 
panied by  a  vein,  m. 

Anastomosis  of  the  brafiches. — ^The  blood  finds  its  way  from  one 
part  of  the  body  to  another  through  the  communications  of  the 
smaller  branches,  though  its  flow  in  the  main  vessel  is  obstructed ; 
and  the  anastomoses  of  the  branches  of  the  axillary  artery  with 
those  of  the  neck  and  the  chest,  by  which  the  collateral  circulation 
would  be  established  after  ligature  of  the  axillary  artery,  will  be 
now  considered. 

On  the  chest  the  thoracic  offsets  of  the  upper  thoracic,  acromial 
thoracic,  external  mammary,  and  subscapular  branches,  anastomose 
with  the  intercostal  and  internal  mammary  arteries. 

On  the  shoulder  the  branches  of  the  axillary  communicate 
with  two  branches  of  the  subclavian  trunk,  viz.,  the  posterior 
scapular  and  supra-scapular.  Offsets  of  the  subscapular  artery 
distributed  to  both  surfaces  of  the  scapula  join  both  the  above- 
mentioned  subclavian  branches.  The  remaining  anastomoses  take 
place  only  with  the  supra-scapular,  and  in  the  following  way : — 
through  the  deltoid  muscle  this  artery  conmiunicates  with  offsets 
of  the  acromial  thoracic,  dorsal  scapular,  and  posterior  circum- 
flex ;  and  through  the  capsule  of  the  shoulder-joint  with  the 
anterior  and  posterior  circumflex. 

VEINS  IN  THE  AXILLA. 

All  the  smaller  arterial  companion  veins  which  would  interfere 
with  the  view  of  the  arteries  and  nerves,  have  been  taken  away. 

h.  Axillary  vein.  I  L     Cephalic  vein. 

k.  Brachial  vein.  I  m.  External  mammary. 

The  axillary  retW,  A,  has  the  same  extent  as  the  artery  by 
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whose  side  it  lies,  and  it  is  continuons  in  the  limb  with  the 
superficial  vein  called  basilic.  Plate  iii  Thronghont  its  length  it 
mainteins  the  same  position  with  regard  to  the  artety,  tL  e.  on  the 
thoracic  side ;  and  it  has  similar  connections  with  the  parts 
ttonnd.  Below  the  pectoralis  minor  the  Tein  is  often  double, 
and  above  that  muscle  it  has  been  found  divided  once  (Morgagni). 

GontribUting  small  veins,  corresponding  with  the  branches  of 
the  artery,  enter  it  at  intervals ;  it  receives  besides  near  the  lower 
border  of  the  subscapularis  muscle  a  trunk.  A;,  formed  by  the 
brachial  veins,  and  near  the  clavicle,  the  superficial  vein  of  the 
ann— cephalic,  L 

The  cephalic  vem^  I,  ascending  over  the  shoulder  between  the 
pectoral  and  deltoid  muscles,  sinks  through  the  &scia  of  the  limb, 
and  directed  under  the  great  pectoral,  pierces  the  axillary  sheath 
to  reach  its  destination.  Its  position  to  the  axillary  artery  has 
been  specially  described. 


NERVES  IN  THE  AXILLA. 


With  the  exception  of  one  lateral  cutaneous  nerve  of  the  thorax, 
all  the  nerves  here  represented  are  derived  firom  the  brachial 
plexus. 


1.  Brachial  plexus, 
i  Thoracic  offsets  of  the  plexus, 
fi.  Nenre  to  the  serratus  magnus. 
9.  Nerve  to  the  latissimus. 

8.  Lateral  cutaneous  of  the  second 

intercostaL 

9.  Small  internal  cutaneous. 


10.  Nerve  to  the  teres  major. 

11.  Musculo-cutaneous  nerve. 

12.  Median  nerve. 

13.  Ulnar  nerve. 

14.  Large  internal  cutaneous  of  the 

arm. 


The  brachial  plexus  of  nerves,  1,  furnishes  offsets  to  the  chest, 
shoulder,  and  amu  Placed  on  the  outer  side  of  the  first  part  of 
the  artery,  it  surrounds  the  second  part  with  its  large  trunks,  and 
terminates  in  branches  for  the  arm,  which  lie  around  the  third 
part  of  that  vessel.  The  following  are  its  offsets  to  muscles 
bounding  the  axilla. 

Anterior  thoracic  nerves  are  two  or  three  in  number :  two,  2,  3, 
come  firom  the  outer  part,  and  one,  4,  ftom  the  inner  part  of  the 
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plexus :  they  supply  the  pectoral  muscles ;  the  small  pectoral 
receives  its  offisets  by  the  under  surface  from  the  nerve  marked  i. 

Nerve  to  the  serratue  magnuSy  5,  comes  from  the  plexus  above 
the  clavicle,  and  may  be  seen  ramifying  in  its  muscle. 

Nerve  to  the  latissimvs  dorsiy  6,  enters  opposite  the  axilla  the 
under  surface  of  its  muscle. 

The  nerve  to  the  teres  major  and  subscapulartSy  ICr,  belongs 
specially  to  the  first  muscle,  giving  only  a  small  piece  to  the 
latter ;  for  this  (the  subscapularis)  is  supplied  higher  up  in  the 
axilla  by  offsets  of  the  plexus. 

The  remaining  branches  of  the  brachial  plexus  are  continued 
to  the  upper  limb,  viz. 

The  small  internal  cutaneous^  9  (nerve  of  Wrisberg),  com- 
municates in  the  axilla  with  the  second  intercostal  nerve,  8. 

The  muscuUhcuianeoiiSy  11,  pierces  the  coraco-brachialis;  The 
median,  12,  the  ulnar,  13,  and  the  large  internal  cutaneotiSj  14, 
lie  by  the  side  of  the  axillary  artery,  and  will  be  traced  afterwards 
in  the  limb.  The  remain^  two  b;mche8  of  the  plexus,  circnm- 
flex  and  musculo-spiral,  are  concealed  by  the  great  axillary  vessels. 

BemarJcs  on  the  plexus. — ^A  tumour  in  the  axilla  compressing 
any  of  the  surrounding  nerves  may  occasion  pain  or  dulness  of 
feeling,  according  to  the  degree  of  injury,  in  the  part  to  which  the 
nerve  or  nerves  disturbed  by  it  may  be  distributed. 

In  dislocation  downwards  of  the  humerus  into  the  arm-pit, 
the  head  of  the  bone  pressing  on  the  nerves  which  lie  along  its 
iimer  side,  occasions  the  pain  or  numbness  in  the  limb. 

In  the  flap  amputation  of  the  shoulder  joint,  the  large  vessels 
and  nerves  are  cut  last  as  the  knife  forms  the  flap  on  the  iimer 
side,  and  the  nerves  not  contracting  after  division  like  the  other 
structures,  reach  to  the  end  of  the  flap,  and  may  be  involved  in 
the  cicatrix  left  after  the  wound  is  healed,  if  they  are  not  cut 
shorter- 
One  lateral  cutaneous  nerve  of  the  thorax,  8,  has  been  left  to 
show  its  cormections  with  the  nerve  of  Wrisberg,  9.  Sending  a 
communicating  offset  to  this  nerve  in  the  axilla,  it  is  con- 
tinued onwards  to  the  integument  of  the  arm  as  the  intercosto- 
liumeraL 
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LYMPHATIC  GLANDS  IN  THE  AXILLA. 

One  of  the  highest  of  the  group  of  lymphatic  glands  by  the 
side  of  the  axillary  vessels  is  shown  in  position  on  the  side  of  the 
chest.  Two  small  lymphatic  vessels  ascend  from  it,  and  pierce 
the  inner  ^ide  of  the  axillary  sheath  to  join  the  deep  lymphatics 
of  the  neck. 


DESCRIPTION  OF  PLATE  III. 

A  DISSECTION  of  the  superficial  vessels  and  nerves  in  front  of 
the  bend  of  the  elbow,  which  are  concerned  in  the  operation  of 
blood-letting,  is  copied  in  this  Plate. 

For  the  dissection  a  longitudinal  incision  was  carried  over  the 
middle  of  the  joint,  and  was  limited  by  a  transverse  cut  at  each 
end.  On  reflecting  the  two  flaps  of  skin,  the  subcutaneous  vessels 
and  nerves  are  found  in  the  fat.  A  piece  of  the  deep  fascia 
should  be  raised,  as  it  is  seen  in  the  drawing,  to  show  the  position 
of  the  deep  arteiy  and  nerve. 

BICEPS  MUSCLE  AND  THE  FASCIA  OF  THE  ARM. 

The  deep  &scia  of  the  limb  deserves  special  attention,  as  it  is 
the  only  protecting  layer  between  the  cutaneous  veins  and  the 
main  artery  of  the  arm. 

A.  Biceps  muscle. 

B.  Deep  or  special   fascia  of  the 

ann. 

C.  Piece  of  the  deep  fascia  reflected. 

D.  Inner  internmscular  septum. 


F.  Projection  of  the  inner  condyle 

of  the  humerus. 
H.  Intermuscular  space  on  the  front 

of  the  forearm. 


Bic^s  muscle,  A. — At  its  lower  end  the  muscle  diminishes  in 
size,  and  becoming  tendinous,  is  fixed  into  the  radius.  Higher 
in  the  arm  it  gives  rise  to  the  well-known  prominence,  with  a 
groove  or  hollow  on  each  side  lodging  the  superficial  veins  of  the 
arm,  viz.,  the  basilic,  h,  on  the  inside,  and  the  cephalic,  ^,  on 


80 


DISSECTION  OF  THE  ARM. 


the  outside.  The  swell  of  the  muscle  serves  as  a  guide  to  the 
brachial  arteiy  along  the  inner  edge. 

The  ds&p  fascia^  or  the  aponeurosis  of  the  limb,  invests  closely 
the  arm,  and  is  pierced  here  and  there  by  the  nerves  and  vessels 
of  the  integuments.  Its  component  fibres  take  different  directions, 
some  being  transvase,  others  oblique  ;  and  it  is  joined  at  spots  by 
offsets  from  the  tendons  of  the  muscles.  One  such  o£&et  added 
to  it  from  the  tendon  of  the  biceps  in  front  of  the  bend  of  the 
elbow,  gives  it  increased  strength  between  the  deep  arteiy,  ^  and 
the  superficial  median  basilic  vein,  g. 

On  each  side  of  the  arm  is  a  thickened  part,  which  is  fixed  to  the 
humerus  between  the  flexor  and  extensor  muscles,  and  is  called 
intermuscular  septum  ;  these  processes  are  attached  to  the  condy- 
loid ridges  of  the  bone ;  and  the  inner  one,  best  developed,  is 
marked  by  the  letter  D. 

Near  the  bend  of  the  elbow,  where  the  piece  of  the  fEuscia  is 
reflected,  the  contiguity  of  the  underlying  brachial  arteiy  may  be 
observed. 

The  fascia  is  prolonged  over  the  muscles  to  the  forearm  ;  and 
appearing  through  it  below  the  elbow  is  a  well-marked  yellow 
line,  H,  pointing  to  an  intermuscular  space  which  contains  the 
radial  vessels. 

Straightening  the  elbow-joint  increases,  and  bending  the  joint 
relaxes  the  tightness  of  the  fascia.  So  the  pain  consequent  on 
tension  of  the  fascia  from  accumulation  of  blood  or  other  fluid 
beneath  it^  or  from  swelling  of  the  parts  enclosed  by  it»  may  be 
relieved  by  placing  the  limb  in  a  bent  position. 


SUPERFICIAL  VEINS  AT  THE  ELBOW. 

Great  irregularity  prevails  in  the  arrangement  of  the  superficial 
veins  in  front  of  the  elbow.  The  condition  of  them  depicted  in 
the  Plate  is  not  quite  usual,  though  it  is  sufficiently  regular  for 
the  purpose  of  describing  their  anatomy. 


a.  Median  yein  of  the  forearm. 
h.  Anterior  ulnar  veins. 

c.  Posterior  ulnar  reins. 

d.  Radial  vein  of  the  fortarm. 


/.  Median  cephalic  vein. 
g.  Median  basilic  vein. 
h.  Basilic  vein  of  the  arm. 
k.  Cephalic  vein  of  the  arm. 


SUPERFICIAL  VEINS  AT  THE  ELBOW.  SI 

The  median  vem^  a,  lies  along  the  middle  of  the  forearm,  and 
divides  near  the  bend  of  the  elbow  into  two,  viz^  an  outer,  the 
median  cephalic  vein,  /;  and  an  inner,  the  median  basilic  vein,  ^, 
into  which  tbQ  other  veins  of  the  forearm  open.  At  its  ending 
the  median  communicates  through  the  fascia  with  a  deep  vein. 

Anierior  and  posterior  ulnar  veins^  by  and  c,  gather  the  blood 
from  the  opposite  sur&ces  of  the  inner  half  of  the  forearm,  and 
both  join  Uie  median  basilic,  ^, — ^the  anterior  ulnar  entering 
About  the  middle,  and  the  posterior  ulnar  at  the  ending  of  that 
vein. 

The  rculial  veirij  d,  ramifies  on  the  back,  and  the  outer  part  of 
the  forearm,  and  opens  into  the  end  of  the  median  cephalic,  /. 
Oftentimes  this  vein  is  very  small ;  or  it  may  be  wanting. 

The  median  cephalic  veim^fy  reaches  from  the  point  of  splitting 
of  the  median,  a,  to  the  outer  border  of  the  limb,  where  it  unites 
with  the  radial,  dy  and  forms  the  large  cephalic  vein,  h.  It 
crosses  the  limb  obliquely  in  the  hollow  between  the  prominent 
biceps  and  the  external  muscles  of  the  forearm.  Underneath  it 
lies  the  large  external  cutaneous  nerve,  3,  and  over  it  pass  some 
offsets  of  the  same  nerve.  Generally  this  vein  is  the  smallest  of 
the  two  pieces  into  which  Uie  median  divides,  and  it  is  sometimes 
Absent 

A  moderately  tight  bandage  round  the  limb  just  above  the 
elbow,  as  in  the  operation  of  bleeding,  does  not  stop  the  flow  of 
blood  in  the  median  cephalic  vein  in  a  muscular  arm  in  conse- 
quence of  the  projection  of  the  biceps  receiving  the  pressure  of 
the  band.  But  the  current  of  blood  in  the  vessel  may  be  com- 
manded by  the  thumb  inserted  into  the  hollow  outside  the  biceps, 
and  pressed  downwards  steadily. 

The  m/edian  basilic  vein,  g^  is  directed  inwards  from  the  median 
vein,  a  ;  and  uniting  with  the  posterior  uhiar  veins,  c,  gives  rise 
to  the  basilic  vein,  h.  Usually  longer  and  larger  than  the  median 
cephalic,  it  is  commonly  more  transverse  in  its  direction,  and  is 
firmly  supported  by  the  subjacent  fascia  and  muscle.  Joining  it 
at  intervals  are  small  unnamed  veins.  The  chief  branches  of  the 
large  internal  cutaneous  nerve,  1,  lie  under,  and  smaller  offsets  over 
the  vein  ;  but  in  this  dissection  the  main  part  of  the  nerve  was 
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superficial  to  the  yein.  In  the  line  of  the  yellow  space,  H,  under 
the  fasdskf  the  brachial  arteiy,  ly  crosses  underneath  the  median 
basilic  vein,  the  two  being  separated  only  by  the  aponenroeds  of 
the  limb  somewhat  thickened  by  the  prolongation  ftom  the  tendon 
of  the  biceps. 

This  vein  being  well  supported  underneath,  the  current  of 
blood  in  it  can  be  readily  arrested  by  the  thumb  or  finger,  or  by  a 
band  round  the  arm  aboTe  the  elbow  compressing  the  basilic  vein. 

The  basilic  wm,  A,  begins  at  the  point  of  union  of  the  median 
basilic,  ^,  with  the  posterior  ulnar  veins,  e.  Ascending  through 
the  lower  part  of  the  arm  in  the  groove  or  depression  inside  tiie 
biceps,  it  sinks  under  the  feugcia  half  way  up  the  arm,  and  bec(»ne8 
the  axillary  vein. 

The  cephalic  vein  of  the  arm,  k,  formed,  as  before  said,  by  the 
junction  of  the  median  cephalic,/,  with  the  radial  vein,  4  coi^- 
tinues  on  the  outer  side  of  the  biceps  as  fisff  as  the  shoulder,  and 
ends  in  the  axillary  vein.    See  Plate  ii.,  I 

Blood-letting  is  practised  commonly  in  the  veins  in  front  of  the 
elbow.  Either  the  median  basilic,  ^,  or  the  median  cephalic,/  is 
selected  for  venesection  according  to  its  size;  and  the  median 
basilic  is  most  frequently  opened  in  consequence  of  its  being  the 
largest,  and  on  account  of  the  readiness  with  which  it  may  be 
fixed  and  compressed  against  the  firm  supporting  parts  beneath. 
If  the  operation  is  to  be  performed  for  the  first  time,  the  follow- 
ing directions  may  assist  the  student. 

A  narrow  band  or  fillet  is  to  be  tied  around  the  arm  from  two 
to  three  inches  above  the  elbow,  to  stop  the  flow  of  blood  in  the 
superficial  veins.  This  band  should  not  be  tied  too  tightly,  as 
moderate  pressure  will  arrest  the  current  of  blood  in  the  veins  ; 
and  tightness  of  the  constricting  band  will  compress  the  brachial 
artery  in  thin  persons,  and  prevent  the  free  entrance  of  the  blood 
into  the  limb  below  the  elbow.  After  the  bandage  has  been 
applied,  attention  should  be  given  to  the  state  of  the  arteries,  and 
the  pulse  should  be  felt  beating  with  the  force  and  ft^uency  of 
the  other  arm ;  for  if  the  pressure  acts  on  the  main  arteiy  so  as 
to  diminish  the  current  of  blood  in  it,  a  frill  stream  of  blood  will 
not  be  maintained  through  the  opening  made  into  the  vein. 
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Supposing  the  median  basilic  vein,  g^  to  be  selected  for  vene- 
section, the  position  of  the  brachial  artery  is  to  be  ascertained  by 
the  pulsation,  and  the  vein  is  not  to  be  opened  directly  over  the 
beating  arteiy.  When  opening  the  vein,  the  operator  stands  on 
the  inner  side  of  the  limb  and  grasps  the  forearm  with  his  hand, 
placing  the  thumb  in  fronts  and  using  his  left  hand  for  the  right 
arm,  and  the  opposite ;  and  he  will  therefore  hold  the  lancet  in 
the  left  hand  when  taking  blood  from  the  left  arm.  With  slight 
pressure  of  the  thumb  the  vein  is  now  to  be  fixed,  and  if  this 
step  is  omitted,  the  point  of  the  lancet  only  punctures  and  pushes 
aside  the  fcdl  and  freely  moveable  vein.  The  aperture  is  to  be 
made  close  to  the  thumb,  both  the  skin  and  the  vein- wall  being 
divided  obliquely  to  the  same  extent ;  and  it  should  be  large 
enough  to  prevent  the  blood  clotting,  and  closing  it  too  soon. 
To  give  the  necessary  size  (about  a  quarter  of  an  inch)  the  lancet 
is  first  to  be  pushed  forwards,  and  is  next  to  be  made  cut  its  way 
to  the  sur&ce,  in  order  that  the  structures  may  be  divided  from 
within  out ;  for  if  the  pomt  of  the  instrument  is  thrust  in  and 
drawn  out,  making  only  a  punctured  wound,  a  very  small  quantity 
of  blood  will  flow  through  ttie  opening  before  this  is  narrowed  or 
stopped  by  coagulating  blood.  As  the  walls  of  the  vein  are 
approximated  by  the  compression  of  the  thumb,  too  deep  an  inser- 
tion of  the  lancet  may  cut  through  the  vein,  causing  effusion  of 
blood  beneath  with  resulting  obstruction  to  the  issuing  current ; 
and  it  may  be  accompanied  by  puncture  of  the  subjacent  brachial 
artery. 

The  operator  does  not  relinquish  his  hold  of  the  arm  and  his 
control  of  the  vein  (for  only  a  few  drops  of  blood  vnll  escape  till 
the  thumb  is  removed)  until  he  has  had  time  to  put  his  lancet 
away,  and  bring  the  receiving  basin  into  the  proper  position. 
After  instructing  the  person  being  bled  not  to  move  the  arm 
with  the  view  of  trying  to  direct  the  jet  of  flowing  blood,  he 
takes  his  thumb  off  the  vein,  and  allows  the  blood  to  issue  in  a 
ftdl  stream,  though  he  still  supports  the  limb  in  his  hand. 
Leaving  the  control  of  the  limb  to  the  patient^  as  when  a  stick  is 
grasped  by  the  hand,  will  oftentimes  cause  the  flow  of  blood  to 
cease  j  for  if  an  attempt  is  made  by  him  to  direct  the  current  of 
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blood  by  altering  the  position  of  the  arm,  the  o|>eniug  in  the  vein 
may  be  closed  by  the  skin  being  brought  over  it. 

Should  this  displacement  of  the  skin  take  place,  the  blood 
accumulates  under  it,  forming  a  tumour  called  "  thrombus,"  and 
compresses  the  vein. 

When  sufficient  blood  has  been  obtained  the  thumb  is  to  be 
placed  as  before  close  below  the  bleeding  opening,  stopping  thus 
the  current  of  blood,  and  the  bandage  is  to  be  loosened.  A  small 
compress  of  linen,  made  ready  before  the  vein  is  opened,  is  to  be 
placed  on  the  wound,  and  is  to  be  fixed  in  position  by  the  fillet 
applied  like  a  figure  of  8  around  the  elbow  whilst  the  limb  is 
slightly  bent.  Slight  pressure  of  the  bandage,  a  half  bent  state 
of  the  elbow,  and  rest,  are  most  conducive  to  the  healing  of  the 
wound. 

If  the  median  cephalic,  /,  should  be  selected  at  any  time  for 
venesection  in  consequence  of  its  greater  size,  the  steps  to  be 
taken  in  the  operation  are  the  same  as  those  above  referred  to, 
with  the  exception  of  the  manner  in  which  the  current  of  blood 
in  it  is  to  be  checked.  Tying  up  the  limb  in  the  usual  way  will 
scarcely  exert  pressure  enough  upon  the  median  cephalic  in  a 
muscular  arm,  because  the  vein  sinks  into  tlie  hollow  on  the  side 
of  the  biceps.  A  more  effectual  compression  may  be  obtained  by 
sinking  the  thumb  in  the  groove  between  tlie  biceps  and  supinator 
longus  muscles ;  or  if  a  fillet  is  used,  by  inserting  under  it  a 
small  compress  over  the  situation  of  the  vein.  In  consequence  of 
its  position  in  a  hollow,  the  vein  may  be  rather  more  difficult  to 
reach  with  the  lancet,  especially  in  a  fat  person. 

From  the  position  of  the  brachial  artery  under  the  median 
basilic  vein  puncture  of  it  may  take  place  in  the  operation  of 
bleeding.  This  serious  accident  is  occasioned  by  cutting  the 
vein  directly  over  the  artery,  and  pushing  the  lancet  into  the 
artery  after  transfixing  the  vein.  Injury  of  another  artery  may 
ensae  under  some  circumstances ;  thus,  one  of  the  large  arteries 
of  the  forearm  (radial  or  ulnar)  may  arise  higher  in  the  arm 
than  usual,  and  in  passing  the  elbow  for  its  destination,  may  lie 
superficially,  —  being  placed  generally  under  the  aponeurosis 
of  the  limb,  but  sometimes    in    the  fat,   by  the  side  of  the 
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veins.*  When  it  is  contained  in  the  integuments,  its  projection  in 
a  fat  arm  might  be  taken  for  the  swell  of  a  vein  on  an  insufficient 
examination.  The  occasional  existence  of  such  a  state  of  the 
arteries  should  lead  to  a  careful  examination  of  the  front  of  the 
elbow  before  venesection,  with  the  view  of  detecting  pulsation 
not  only  in  the  brachial  trunk,  but  also  in  any  other  unusually 
placed  artery. 

Injuiy  of  an  artery  in  blood-letting  would  be  manifested  by 
the  blood  being  redder  than  ordinary  venous  blood  ;  by  the  fluid 
escaping  in  jerks  ;  and  by  pressure  on  the  vein  below  the  opening 
not  stopping  the  bleeding.  Such  an  untoward  accident  should 
be  met  by  placing  a  conical  compress  on  the  wound,  and  by 
applying  a  bandage  firmly  along  the  limb  with  the  intention  of 
preventing  the  escape  of  the  blood,  and  its  accumulation  under 
the  deep  fJEiscia. 

As  the  aperture  in  the  arteiy  does  not  heal  readily,  like  the 
wound  in  the  skin  and  the  vein  for  instance,  a  blood-tumour  or 
aneurism  usually  follows.  This  tumour  receives  blood  through  the 
hole  in  the  arteiy,  and  will  be  inclosed  in  a  sac  formed  by  the 
surrounding  parts  (false  aneurism). 

Or  the  wound  in  the  back  of  the  vein  not  healing,  a  perma- 
nent communication  with  the  artery  is  established,  through  which 
the  arterial  blood  is  driven  into  the  vein,  producing  distension, 
and  a  varicose  condition  of  the  superficial  veins  below  the  elbow. 
If  the  edges  of  the  contiguous  openings  in  the  vessels  unite 
without  the  intervention  of  any  sac,  so  that  the  vein  receives 
blood  freely  from  the  artery,  the  term  aneurismal  varix  is  applied 
to  that  condition  of  the  parts.  If,  on  the  contrary,  a  sac  or 
tumour  is  formed  between  the  artery  and  vein,  which  commu- 
nicates with  both,  and  serves  as  a  channel  by  which  the  arterial 
current  can  pass  into  the  vein,  the  aneurism  is  called  varicose. 

For  the  treatment  of  a  blood  tumour  or  aneurism  formed  after 
bleeding,  whether  it  opens  only  into  the  artery  (traumatic  false 
aneurism)  or  joins  both  the  artery  and  the  vein  (varicose  aneu- 
rism), an  operation  on  the  brachial  artery  will  be  needed  if  its 

•  Surgical  Anatomy  of  the  Arteries,  by  Professor  Quaiu. 
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enlargement  cannot  be  controlled  by  pressnrc.  And  the  operation 
fitted  for  the  cure  of  the  disease  would  be  that  of  opening  the 
tumour,  and  applying  a  ligature  above  and  below  the  wound  in 
the  artery.  If  the  tumour  is  somewhat  solidified  by  the  depo- 
sition of  laminated  fibrin  in  it,  ligature  of  the  brachial  arteiy  in 
the  middle  third  of  the  arm  would  be  had  recourse  to  by  some 
surgeons.  But  the  safer  practice  seems  to  consist  in  tying  the 
vessel  at  the  wounded  part  as  a  rule  ;  and  this  treatment  would 
be  most  suitable  also  for  aneurism  connected  with  a  wound  of 
the  radial  or  the  ulnar  artery  in  consequence  of  its  unusual 
origin  Mid  its  superficial  position  in  the  fat  in  front  of  the  elbow. 
Professor  S^me  advocates  cutting  down  upon  the  tumour  in 
aneurism  from  a  wound  of  the  brachial  in  front  of  the  elbow. 
He  says  :  "  I  have  treated  all  the  aneurisms  at  the  bend  of  the 
arm,  resulting  from  wound  of  the  humeral  artery  through  vene- 
section, which  have  come  under  my  care,  amounting  to  ten  in 
number,  by  opening  the  sac,  and  applying  ligatures  on  both  sides 
of  the  aperture."  ♦ 

In  the  aneurismal  varix  equable  pressure  on  the  limb,  which 
will  check  the  arterial  blood  entering  the  tube  of  the  vein  to 
any  great  extent,  may  do  away  with  the  necessity  of  any  operative 
proceeding.  Should  the  disease  be  a  source  of  suffering,  and 
interfere  with  the  use  of  the  arm,  as  in  a  labouring  man  for 
example,  it  may  be  readily  cured  by  ligature  of  the  artery  at  the 
part  wounded. 

In  venesection  puncture  of  a  nerve  may  sometimes  cause 
mischief.  In  the  Plate  several  branches  of  the  internal  cuta- 
neous nerve  cross  the  median  basilic  vein,  and  any  of  these  might 
be  injured  ;  but  as  their  position  cannot  be  ascertained  during 
life,  no  precaution  can  be  taken  to  avoid  them.  Commonly  the 
puncture  occasions  only  pain  at  the  time  of  bleeding,  though  in 
some  conditions  of  the  body  it  may  give  origin  to  serious  general 
disturbance  of  the  health. 

Inflammation  of  the  vein  or  phlebitis  may  result  from  bleeding  ; 
it  will  require  the  treatment  suited  to  that  affection. 

*  The  Paper  on  the  Treatment  of  Aneurism  before  referred  to.  Medico- 
Chirurjn^'al  Transactions,  1 860. 
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Several  other  diseased  states  produced  by  venesection,  with 
their  treatment,  were  described  by  Abemethy ;  and  the  student 
who  is  desirous  of  obtaining  further  information  may  look  to  the 
essays  of  that  surgeon.* 

The  student  should  observe  scrupulously  the  injunction — never 
to  bleed  with  a  lancet  that  has  been  used  for  other  purposes. 

BRACHIAL  ARTERY  AT  THE  ELBOW. 

The  lower  end  of  the  brachial  artery,  /,  which  lies  under  the 
superficial  veins,  and  may  be  wounded  in  venesection,  has  been 
laid  bare  by  reflecting  a  piece,  C,  of  the  deep  fascia. 

In  this  situation  the  artery  is  very  near  the  surface  of  the  limb, 
and  is  covered  only  by  the  integuments  and  the  deep  fascia,  B. 
Along  its  outer  side  is  placed  the  biceps  muscle.  A,  which  will 
serve  as  the  guide  to  the  vessel.  Underneath  it  lies  the  brachialis 
anticus  muscle  (Plate  iv.,  F). 

One  large  accompanying  nerve,  median,  8,  is  placed  on  the 
inner  side  of  the  arteiy,  and  the  median  basilic  vein  crosses 
over  it. 

Only  superficial  offsets  are  ftimished  to  the  integuments  from 
this  part  of  the  artery. 

Ligature  of  (hs  artery  at  the  elbow  may  be  necessary  in  conse- 
quence of  a  wound  made  with  a  lancet  in  venesection,  or  with  any 
other  cutting  instrument. 

In  the  case  of  a  wound  ftx)m  accident  the  vessel  requires  to  be 
secured  by  one  thread  above  and  another  below  the  injury;  and  with 
the  surrounding  textures  infiltrated  with  blood,  the  surgeon  may 
experience  some  difficulty  in  finding  the  ends  of  the  vessel,  unless 
he  has  studied  the  connections,  and  practised  previously  the 
operation  of  applying  a  ligature  to  the  artery  in  the  dead  body. 

In  an  operation  here  for  Mieurism  after  a  wound,  as  when  the 
Tessel  is  punctured  in  venesection,  the  tumour  is  to  be  opened, 
and  the  contents  of  the  sac  being  removed,  the  arterial  trunk  is 
to  be  tied  above  and  below  the  opening  in  it. 

•  Surgical  Observations  on   Injuries  of  the  Head  and  on  Miscellaneous 
Subjecta,  by  John  Abemethy,  F.K.S.  ;  4th  Edit  p.  135  :  London,  1825. 
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Cutting  on  the  artery  in  front  of  the  elbow  is  an  easy  operation 
in  the  dead  body.  Taking  the  inner  edge  of  the  biceps  muscle 
as  the  superficial  guide  to  the  position  of  the  vessel,  an  incision 
of  two  to  three  inches  in  length,  and  parallel  to  the  artery,  may 
be  carried  along  the  biceps,  so  as  to  divide  the  integuments  ;  and 
if  the  median  basilic  vein  comes  into  view  at  this  stage,  it  may  be 
drawn  inwards.  The  deep  fascia  is  next  to  be  cut  to  the  same 
extent,  and  the  wound  is  to  be  moved  inwards  over  the  line  of  the 
artery. 

Deep  in  the  wound  the  firm  white  median  nerve  appears  on  the 
inner  side  of  the  artery,  but  gradually  inclining  inwards  from  it 
in  front  of  the  elbow  :  this  nerve'  will  serve  as  the  deep  guide 
to  the  vessel,  tliough  the  operator  should  be  aware  that  the 
nerve  may  be  found  away  from  the  artery,  lying  along  the  inner 
intermuscular  septum  of  the  aim.*  The  nerve  being  recog- 
nised, the  artery  is  to  be  sought  between  it  and  the  edge  of  the 
biceps. 

Lastly,  the  sheath  of  the  vessel  having  been  opened,  and  the 
venae  comites  separated  from  the  artery,  the  aneurism  needle  may 
be  passed  and  the  ligature  tied  in  the  usual  way. 

Some  unusual  conditions  of  the  arteries  in  front  of  the  elbow 
deserve  consideration  in  reference  to  the  operation  of  blood- 
letting. The  occasional  presence  of  an  artery  in  the  fat  with  the 
superficial  veins  has  been  before  noticed,  p.  34.  The  number  of 
large  arteries  beneath  the  fascia  may  vary.  Commonly  there  is 
only  one,  the  brachial ;  but  there  may  be  two,  consisting  of  the 
brachial  trunk  and  the  radial  or  ulnar  ;  and  lastly,  three  may  be 
occasionally  found,  resulting  from  division  of  the  brachial  into 
its  usual  arteries  rather  above  the  elbow-joint,  and  the  unusual 
origin  of  the  interosseous  from  the  brachial  high  in  the  arm.f 
The  possibility  of  so  many  arteries  being  present  in  one  spot  must 
suggest  caution  to  the  student  about  to  bleed,  and  to  the  surgeon 

•  1  have  met  with  three  examples  of  this  condition  in  the  dissecting-room  of 
University  College.  In  another  body  the  nerve  was  deeper  than  the  arter>', 
and  was  covered,  above  the  elbow,  by  fibres  of  the  brachialis  anticus. 

t  Tlie  facts  here  referred  to  shortly,  are  stated  fully  in  the  Surgical  Anatomy 
of  the  Ai-tcries  by  Professor  Quain,  p.  259. 
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undertakmg  the  operation  of  placing  a  ligature  on  a  wounded 
artery  in  front  of  the  elbow. 

There  is  another  unusual  state  of  the  brachial  artery  which 
would  give  rise  to  unlooked-for  haemorrhage  from  a  wound  in  the 
lower  half  of  the  arm. 

Sometimes  the  artery  leaves  the  edge  of  the  biceps,  and  courses, 
with  or  without  the  median  nerve,  along  the  line  of  the  inner 
intermuscular  septum,  D.  At  the  elbow  it  returns  to  the  middle 
of  the  limb  through  the  origin  of  a  wide  pronator  teres  muscle, 
or  round  a  projecting  bony  point  of  the  hmnerus  (Quain).  In 
such  a  deviation  in  the  course  of  the  artery,  a  wound  near  the 
elbow  on  the  inner  side  of  the  arm,  far  removed  from  the  line  of 
the  biceps  muscle,  might  open  this  large  trunk,  and  give  rise 
to  most  alarming,  if  not  dangerous  haemorrhage. 

NERVES  BEFORE  THE  BEND  OF  THE  ELBOW. 


The  anterior  cutaneous  nerves  of  the  forearm  cross  the  super- 
ficial veins  in  front  of  the  elbow  in  coursing  to  their  destination. 


1.  Large  internal  cutaneous  nerve. 

2.  Small  internal  cutaneous,  or  the 

nerve  of  Wrisberg. 

3.  External  cutaneous  nerve. 

4.  Anterior  part  of  the  large  internal 

cutaneous. 


6.  Cutaneous  offsets  to  the  arm  of 
the  internal  cutaneous. 

6.  Posterior  part  of  the  internal 
cutaneous. 

8.  Median  nerve. 


The  large  inferfial  cufaneou^  nerve,  1,  enters  the  fat  about  mid- 
way along  the  arm,  and  divides  into  two  parts: — One,  4  (the 
anterior  part),  is  continued  along  the  front  of  the  forearm  to  the 
wrist ;  the  other,  6  (posterior  part),  ramifies  on  the  back  of  the 
forearm  on  the  ulnar  side,  reaching  to  the  lower  third.  The 
primary  branches  of  the  nerve  lie  generally  under  the  median 
basilic  vein,  instead  of  over  it,  as  in  this  dissection. 

Near  the  arm-pit  a  cutaneous  oiFset,  5,  leaves  the  trunk  to 
supply  the  integuments  over  the  biceps  muscle. 

&nall  internal  cutaneous  nerve,  2,  or  the  nerve  of  "VVrisberg. 
The  origin  of  the  nerve  is  seen  in  the  arm-pit  in  Plates  i.  and  ii. 
It  pierces  the  fascia  internal  to,  and  lower  do\vn  than  the  large 
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cutaneous  nerve,  1 ;  and  it  ends  in  the  integuments  over  the  back 
of  the  elbow.  Offsets  are  directed  backwards  to  the  M  and  skin 
of  the  lower  third  of  the  posterior  surface  of  the  arm,  and  one  or 
two  communicate  with  the  large  internal  cutaneous  nerve. 

In  this  body  the  nerve  was  large,  and  was  placed  rather  ferther 
forwards  than  usual. 

The  external  cutaneous  nerve,  3,  or  the  terminal  part  of  the 
musculo-cutaneous  (Plate  ii.,  11),  appears  at  the  bend  of  the 
elbow  beneath  the  median  cephalic  vein,  /,  and  is  distributed 
along  the  radial  side  of  the  forearm  as  far  as  the  ball  of  the  thumb. 

The  median  nerve,  8,  is  continued  to  the  fingers.  At  the  upper 
part  of  the  dissection  it  lies  inside  and  near  the  brachial  artery, 
but  opposite  the  bend  of  the  elbow  it  begins  to  incline  inwards 
from  that  vessel.  In  the  lower  as  in  the  upper  part  of  the  arm 
the  nerve  serves  generally  to  guide  the  surgeon  in  an  operation  to 
the  situation  of  the  large  vessel  of  the  limb. 


DESCRIPTION  OF  PLATE  IV. 


The  relative  position  of  the  muscles,  vessels,  and  nerves  of  the 
inner  side  of  the  arm,  after  the  removal  of  the  integuments  and 
the  deep  fascia,  is  shown  in  this  Plate. 

The  skin  may  be  reflected  in  two  flaps  to  the  sides,  by  an 
incision  along  the  centre  of  the  arm,  with  a  cross-cut  at  each 
end.  In  the  fat  the  superficial  nerves  and  vessels  will  be  found  ; 
and  the  remains  of  the  fat,  and  the  deep  fascia,  should  then  be 
taken  away.  A  small  part  of  the  latter  has  been  left  near  the 
elbow,  for  the  purpose  of  marking  its  jx)sition  to  the  superficial 
veins  and  the  lymphatic  glands. 

SURFACE  MARKING  OF  THE  ARM. 

Along  the  front  of  the  arm  is  the  well-marked  muscular  pro- 
minence so  evident  in  the  Plate.  Before  the  removal  of  the 
integuments  and  fascia,  this  pi  eminence  seems  to  the  feel  to  be 
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formed  by  one  muscle;  bat  after  the  dissection  has  been  made,  it 
will  be  found  to  consist  of  the  biceps,  D,  and  coraco-brachialis, 
H,  which  may  be  traced  upwards  under  the  anterior  fold,  R,  of 
the  arm  pit.  As  the  chief  muscle,  D,  acts  as  a  flexor  of  the  elbow- 
joint,  it  becomes  much  enlarged  in  persons  occupied,  like  black- 
smiths, in  bending  the  elbow. 

On  each  side  of  the  swell  of  the  muscles  is  a  surface  depres- 
sion :  the  two  meet  below  in  a  hollow  in  front  of  the  elbow, 
which  contains  the  superficial  veins  and  nerves  ;  but  above  they 
separate,  the  inner  one  joining  the  arm-pit,  and  the  outer  one 
subsides  at  the  insertion  of  the  deltoid  muscle,  S. 

In  the  inner  depression,  which  is  most  marked,  lies  the  basilic 
vein,  g,  with  the  large  internal  cutaneous  nerve,  4,  and  lymphatics. 
These  are  contained  in  the  fat,  and  are  usually  distant  a  short  way 
from  the  edge  of  the  biceps.  Beneath  the  fascia  of  the  limb  and 
close  to  the  muscle  are  placed  the  brachial  vessels,  k,  and  the 
companion  median  nerve,  7. 

The  outer  depression  is  less  wide  and  deep,  and  con'esponding 
with  it  is  the  supei-ficial  vein,  the  cephalic,  h.  In  it,  towards  the 
elbow,  the  external  cutaneous  nerve  of  the  forearm  makes  its 
appearance  through  the  fascia  (Plate  iii.  3). 

Wounds  in  the  outer  bicipital  hollow  may  be  large  and  deep 
without  injuring  any  important  part ;  whilst  in  the  inner  one 
scarcely  a  puncture  can  be  made  without  endangering  some  vessel 
or  nerve.  The  issue,  seton,  and  cautery  are  applied  usually  at  the 
top  of  the  outer  bicipital  groove,  just  below  the  insertion  of  the 
deltoid  muscle,  because  the  spot  is  ft^e  fi^m  an  active  subjacent 
muscle,  which  might  give  rise  by  its  contractions  to  pain  in  the 
sore  that  has  been  produced. 

MUSCLES  AND  FASCIA  OF  THE  ARM. 

The  muscles  on  the  front  of  the  humerus  which  pass  over  the 
elbow,  viz.,  the  biceps,  D,  and  the  brachialis  anticus,  F,  bend  the 
elbow-joint  by  bringing  forwards  the  bones  of  the  forearm,  to 
which  they  are  fixed.  Behind  the  humerus  is  a  large  three- 
headed  or  tricipital  muscle  which  is  attached  likewise  to  the  ulna. 
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and,  drawing  backwards  that  bone,  acts  as  an  antagonist  to  the 
flexor  muscles. 


A.  Fascia  of  the  forearm. 

B.  Offset  to   the  fascia  from  the 

Umdon  of  the  bice{>s. 
C   Inner  intermuscular  septum  of 

the  ann. 
I).   Hiceps  flexor  bracliii  muscle. 
F.    ]$rachialis  anticus  muscle. 
H.  Coraco-brachialis  muscle. 


K.  Inner  head  of  the  triceps  exten- 
sor muscle. 
M.  Middle  head  of  the  triceps. 
N.  Teres  migor  muscle. 
P.    Latissimus  dorsi  muscle. 
H.    Pectoral  is  mi^or  muscle. 
S.    Deltoid  muscle. 


The  deep  fascia  of  the  arm  is  continuous  with  that  of  the  fore- 
arm, A,  and  is  attached  to  the  prominences  around  the  elbow. 
C  marks  the  inner  intermuscular  septum  of  the  arm,  which  is 
inserted  into  the  condyloid  ridge  of  the  humerus,  and  gives  origin 
in  front  to  the  brachialis  anticus,  F,  and  behind  to  the  inner 
head  of  the  triceps,  K.  In  front  of  the  septum  a  piece  of  the 
fascia  has  been  left  with  superficial  lymphatic  glands  on  it.  At 
B,  an  offset  from  the  tendon  of  the  biceps  joins  the  fascia. 

Biceps  brachii  muacUy  D. — The  origin  by  two  heads  from  the 
scapula,  is  sliown  in  Plate  ii.  Half  way  along  the  arm  the  heads 
blend  in  a  fleshy  belly ;  and  the  muscle  is  inserted  below  by  a 
tendon  into  tlie  tubercle  of  the  radius,  after  giving  a  fibrous 
process,  B,  to  the  fascia.  A  third  slip  or  head  arises  occasionally 
from  the  middle  of  the  humerus.  If  this  crosses  over  the  main 
vessels,  as  it  is  directed  outwards,  it  may  complicate  the  operation 
of  tying  the  artery. 

Except  at  the  origin  and  insertion  the  muscle  is  superficial ; 
and  it  covers  partly  the  other  two  muscles  in  ^roni  of  the  humerus, 
viz.,  the  coraco-brachialis,  H,  and  brachialis  anticus,  F.  Along 
the  inner  edge  lie  the  brachial  artei}',  k,  and  the  accompanying 
veins  and  nerves  ;  and  along  the  outer  edge  is  the  cephalic 
vein,  h. 

The  muscle  flexes  the  elbow-joint  by  acting  on  either  the 
radius  or  the  humerus,  according  as  the  one  or  the  other  may  be 
free  to  be  mpved.  It  is  also  a  supinator  of  the  hand.  And  if 
the  radius  is  fixed  it  can  assist  in  canying  the  limb  forwards 
from  the  side.  As  the  muscle  contracts  in  the  living  body  the 
swell  of  its  belly  rises  towards  the  pectoralis  major. 
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Tlie  brachialis  antieiis,  F,  arises  fix)m  the  front  of  the  humeras 
for  the  lower  half  of  the  bone ;  and  from  the  intermuscular 
septum  on  each  side,  viz.,  from  all  the  inner  one,  but  from  only 
the  upper  part  of  the  outer  one,  as  some  muscles  of  the  forearm 
exclude  it  below  (Plate  xii.).  It  is  inserted  into  the  fore  part  of 
the  coronoid  process  of  the  ulna. 

Resting  on  the  humerus  and  the  elbow-joint,  it  is  concealed  by 
the  biceps,  and  vessels  and  nerves.  Sometimes  a  fleshy  slip  from 
it  covers  the  brachial  artery  or  the  median  nerve  at  the  lower 
part  of  the  arm. 

This  muscle  reaches  over  the  elbow,  and  is  the  chief  agent  in 
bending  that  joint. 

The  coracO'hrachialis  mu^le,  H,  is  shown  better  in  Plate  ii.,  to 
which  reference  may  be  made. 

The  triceps  exierisor  cuhiti  consists  above  of  three  parts  or 
heads  ;  and  its  anatomy  will  be  given  more  ftdly  in  the  descrip- 
tion of  Plate  vi. 

The  middle  head,  M,  arises  from  the  scapula ;  and  the  inner 
and  outer  heads  are  attached  to  the  humerus  and  the  inter- 
muscular septa.  The  insertion  of  the  muscle  into  the  olecranon 
process  of  the  ulna  will  be  afterwards  seen. 

In  this  view  of  the  parts  the  middle  head  lies  beneath  the  teres 
major,  N,  and  latissimus  dorsi,  P,  and  touches  the  brachial 
vessels  and  their  companion  nerves  for  one  to  two  inches.  And 
the  inner  head  surrounds  the  ulnar  nerve,  8,  and  the  inferior 
profunda  artery,  n. :  this  is  more  evident  in  Plate  vi. 

The  teres  inajor^  N,  and  latmimus  dorsiy  P,  coming  forwards  to 
their  insertion  into  the  humerus,  bound  behind  the  hollow  of  the 
axilla  (Plate  i.). 

The  pectoralis  major,  R,  curves  over  the  muscles  of  the  fix^nt  of 
the  arm  as  it  passes  fix^m  the  thorax  to  its  insertion  into  the 
humerus.  At  its  attachment  to  the  bone,  it  joins  the  deltoid 
muscle,  S. 

VEINS  OF  THE  ARM. 

The  superficial  veins  of  the  limb  diminish  in  number  from  the 
hand  upwards.    At  the  elbow  they  blend  into  two,  which  have  a 
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constant  course  on  the  sides  of  the  biceps  to  the  axiUa.  A  some- 
what different  arrangement  ^m  tliat  in  Plate  iii.  is  here 
noticeable. 

a.      Median  vein  of  the  foreann.      >       g.   Basilic  vein  of  the  arm. 

h  h.  Anterior  ulnar  veins.  A.   Cephalic  vein  of  the  arm. 

€.       Posterior  ulnar  vein.  '       <.    Companion  vein  of  the  brachial 


d.      Median  cephalic  vein. 
/.       Median  basilic  vein. 


artery. 


The  median  vein^  Oy  splits  in  the  usual  way  into  two  branches, 
which  are  directed  outwards  and  inwards  to  receive  the  radial  and 
ulnar  veins.  In  this  body  the  anterior  ulnar  veins,  h^  h^  were 
large,  and  joined  the  median  basilic,/,  at  separate  points,  after 
being  united  by  a  cross  branch. 

The  basilic  vein^  g,  formed  by  the  union  of  the  median  basilic 
and  anterior  ulnar  veins  near  the  elbow,  ascends  in  the  fat  to  the 
middle  of  the  arm ;  then  piercing  the  deep  fascia,  it  is  directed 
onwards  to  the  axilla  by  the  side  of  the  brachial  arteiy,  and 
becomes  the  axillary  vein  at  the  lower  border  of  the  teres  major 
muscle.  Soon  after  it  sinks  through  the  fascia  it  communicates 
usually  with  one  of  the  companion  veins,  «,  of  the  brachial 
arteiy. 

Cephalic  vein,  h. — Only  the  upper  part  of  this  vein  is  visible 
as  it  crosses  between  the  muscles  great  pectoral,  R,  and 
deltoid,  S,  to  end  in  the  axillary  vein.  Springing  below  from 
the  junction  of  the  median  cephalic,  d,  with  the  radial  vein,  it 
ascends  in  the  fat  to  the  shoulder  outside  the  biceps  muscle. 
An  unusual  superficial  artery  accompanied  it  in  this  dissection. 

Ven(B  comites. — The  companion  veins  of  the  brachial  arteiy, 
two  in  number,  lie  one  on  each  side  of  that  vessel,  and  join  at 
intervals  by  cross  branches ;  the  inner  one  is  marked  s  in  the 
Plate.  Receiving  small  veins  which  accompany  the  branches  of 
the  artery,  they  join  commonly  into  one  at  the  lower  part  of  the 
axilla,  and  end  in  the  axillary  vein  near  the  lower  border  of  the 
subscapularis  muscle  (Plate  ii.  k). 
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The  brachial  artery  and  the  end  of  the  axillary  trunk  may  be 
studied  in  this  dissection  with  their  connections  undisturbed. 
The  ramifications  or  ending  of  the  branches  must  be  leamt  with 
the  aid  of  the  other  Plates. 


k.  Brachial  artery. 

*    Spot  best  suited  for  ligature  of 

the  vessel. 
I.    External    manimarj  branch  of 

the  axillary  artery. 


m.  Muscular  offset  of  the  superior 

profunda  branch. 
n.    Inferior  profunda  branch. 
p.    Anastomotic  branch. 


The  brachial  artery,  k,  extends  from  the  lower  border  of  the 
.teres  major  muscle,  N,  to  a  finger's  breadth  below  the  bend  of 
the  elbow  (Quain),  where  it  bifurcates  into  the  radial  and  ulnar 
arteries.  The  inner  edge  of  the  muscular  prominence  of  the 
coraco-brachialis  and  biceps  marks  its  position  in  the  limb  ;  or  a 
line  from  the  arm-pit  to  the  middle  of  the  bend  of  the  elbow 
would  correspond  with  the  course  of  the  vessel. 

In  consequence  of  its  superficial  position  in  the  arm  the  vessel 
can  be  readily  compressed.  Above  the  spot  marked  with  an 
asterisk  the  artery  lies  inside  the  humerus,  and  the  pressure 
should  be  directed  outwards  against  the  bone  ;  but  below  that 
spot  it  inclines  in  front  of  the  bone,  and  the  blood  will  be  stopped 
in  it  by  forcing  backwards  the  fingers  or  the  thumb. 

Its  connections  with  muscles  and  fascia  are  the  following : 
Beneath  it,  from  above  down,  are  the  long  head  of  the  triceps, 
M  ;  the  inner  head,  E,  of  the  same  muscle  ;  the  coraco-brachialis, 
H,  where  the  asterisk  is  placed ;  and  thence  to  the  ending,  the 
brachialis  anticus,  F.  Superficial  to  the  artery  is  the  deep  fascia 
of  the  limb  with  the  integuments. 

Two  companion  veins  are  close  to  the  brachial  trunk— one  on 
each  side — and  anastomose  across  it  after  the  manner  of  such 
veins  ;  and  at  the  bend  of  the  elbow  the  median  basilic  vein,  /, 
crosses  the  artery.  The  basilic  vein,  g,  lies  inside  the  line  of  the 
deep  vessels — sometimes  nearer,  and  at  others  farther  fi^m  them. 

Several  nerves  accompany  the  artery  above,  but  only  one  below. 
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The  median  nerve,  7,  keeps  close  to  the  vessel  throughout,  except 
in  ftx)nt  of  tlie  elbow,  where  it  inclines  away  to  the  inner 
side  ;  as  low  as  the  })art  marked  thus  *  it  is  outside  the  vessel,  then 
it  crosses  gradually  over,  though  occasionally  under  the  artery, 
and  gains  the  jnner  side  about  two  inches  above  the  elbow.  The 
ulnar  ner\'e,  8,  lies  inside  and  in  close  contact  with  the  artery 
neiu-ly  to  the  asterisk,  but  at  that  spot  it  diverges  from  the  vessel 
and  courses  along  the  inner  intermuscular  septum.  The  musculo- 
spiral  nerve  is  placed  behind  the  upper  part  of  the  artery  for 
two  inches  (see  Plate  vL).  The  large  internal  cutaneous  nerve, 
4,  rests  on  the  upi)er  third  of  the  brachial  artery  ;  but  in  some 
bodies  it  is  moved  farther  in,  bb  in  the  dissection  from  which  the 
drawing  was  taken. 

Position  and  names  of  the  branches, — Besides  small  muscular 
and  cutaneous  oilBets,  four  named  branches  spring  from  the 
brachial  trmik.  The  highest  and  largest,  upper  profunda,  leaves 
the  back  of  the  artery  about  an  inch  from  the  begirming.  The 
next  largest,  the  inferior  profunda^  w,  arises  near  the  upper  end 
of  the  inner  intermuscular  septum.  A  nutritive  artery  of  the 
shaft  of  the  humerus  begins  near  the  last,  and  is  covered  by  the 
biceps.  Another  small  branch,  the  anastomotic  artery,  p,  leaves 
the  parent  trunk  near  the  elbow. 

All  the  branches  are  small  except  the  superior  profrmda  ;  and 
no  two  arise  at  opposite  sides  of  the  trunk  to  interfere  by  a  cross 
current  with  the  healing  process  after  a  thread  has  been  put  on 
it.  Almost  any  i)oint  would  therefore  be  available  for  the  appli- 
cation of  a  ligature,  but  the  spot  generally  selected  is  marked 
with  an  asterisk  in  the  Plate,  the  vessel  being  here  free  from 
any  large  oflfeet,  and  being  firmly  supported  by  the  coraco- 
brachialis  and  the  humerus. 

Ligature  at  the  middle  of  the  artery. — This  operation  on  the 
brachiAl  trunk,  without  a  wound  at  the  spot  where  it  is  tied,  is 
sometimes  rendered  necessary  by  an  aneurism  or  by  hsemorrhage 
from  a  vessel  lower  in  the  limb. 

Under  oixiinary  circmnstances  the  operation  is  not  difficult,  as 
the  brachial  trunk  is  so  near  the  surface,  and  the  guides  to  the 
vessel  are  good.     The  superficial  guide  to  the  position  of  the 
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artery  is  the  inner  edge  of  the  biceps  mnscle  ;  and  the  deep  guide 
during  the  operation  is  the  large  median  nerve. 

When  the  vessel  is  to  be  secured  the  operator  stands  on  the 
inner  side  of  the  limb,  and  fixing  his  eye  on  the  spot  thus 
marked  ♦,  makes  a  cut  two  to  three  inches  long  on  the  biceps 
muscle  near  the  inner  edge,  but  not  over  the  vessel.  The  skin, 
fat,  and  deep  fascia  are  to  be  divided  down  to  the  fleshy  fibres  ; 
and  the  incision  is  then  to  be  moved  inwards  over  the  line  of 
the  brachial  artery,  the  loose  skin  readily  allowing  this  shifting  of 
its  position. 

Bending  now  the  elbow  to  relax  the  biceps  muscle  and  allow 
of  its  being  kept  out  of  the  way,  the  firm  median  nerve  is  to  be 
looked  for  close  to  the  edge  of  the  biceps,  where  it  lies  outside  the 
vessel,  or  is  coming  inwards  over  the  arterial  trunk.  The  median 
nerve  being  found,  and  the  knife  having  been  carried  along  it  to 
divide  its  sheath,  is  next  to  be  drawn  inwards  &*om  the  edge  of 
the  biceps  with  a  narrow  retractor,  but  special  care  must  be 
taken  not  to  drag  the  artery  out  of  place  with  the  nerve.  Within 
the  space  limited  by  the  nerve  on  the  one  side  and  the  muscle 
on  the  other,  the  operator  seeks  the  artery  by  cutting  away  the 
fat  bit  by  bit.f 

Supposing  the  artery  recognised,  its  sheath  is  to  be  seized 
with  the  forceps,  and  a  piece  is  to  be  cut  out,  care  being  taken 
that  the  point  of  the  scalpel  does  not  injure  the  vessel  beneath. 
Without  loosing  the  sheath  from  the  forceps  a  blunt  instrument, 
like  the  point  of  a  director,  may  be  inserted  into  the  hole  of  the 
sheath  to  separate  the  artery ;  and  on  its  withdrawal  the  aneurism 
needle  is  to  be  carried  round  the  vessel  in  the  same  channel. 
The  surgeon  avoids  detaching  the  artery  from  its  sheath  more 
than  is  required  for  the  passage  of  the  needle,  for  separation  of 
the  two  destroys  the  vasa  vasorum,  occasioning  the  death  of  the 


+  Some  experience  in  superintending  the  operations  of  students  on  the  dead 
body  has  convinced  me  of  the  expediency  of  directing  the  nerve  to  be  drawn 
inwards.  If  this  mode  of  proceeding  is  not  adopted,  the  beginner  comes  upon 
the  ulnar  nerve  and  the  basilic  vein,  which  he  may  mistake  for  the  median 
nerve  and  the  brachial  artery. 
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arterial  coats,  and,  as  a  consequence,  haemorrhage  may  follow  the 
separation  of  the  ligature. 

Let  the  ligature  be  put  on  the  vessel  as  high  as  the  sheath  is 
detached  ;  and  before  tying  it,  pressure  should  be  used  for  the 
purpose  of  ascertaining  whether  the  circulation  through  the  chief 
vessels  of  the  limb  can  be  arrested.  Should  the  pulse  still  beat 
as  before  at  the  wrist,  the  existence  of  more  than  one  arterial 
trunk  may  be  suspected  ;  and  the  operator,  after  tying  the  one, 
seeks  another  by  its  side.  If  two  arteries  are  present  both  are  to 
be  secured,  for  the  object  in  view  when  putting  a  ligature  on  the 
brachial  trunk,  is  to  stop  the  entrance  of  the  blood  into  the  limb 
through  the  main  vessel,  and  to  ensure  its  coming  in  only  slowly, 
and  through  the  anastomosing  channels. 

Before  an  attempt  is  made  to  place  a  ligature  on  the  brachial 
trunk,  the  difficulties  likely  to  arise  fix)m  different  states  of  the 
artery  or  of  the  surrounding  parts  should  be  well  considered. 

An  unusual  position  of  the  brachial  artery  has  been  observed. 
In  the  condition  referred  to  the  vessel  separates  from  the 
biceps  above,  or  about  midway  between  the  arm-pit  and  elbow, 
and  courses  through  the  arm  along  the  inner  intermuscular 
septum,  C  (p.  39).  So,  in  an  operation  at  the  usual  spot,  if  the 
main  blood-vessel  cannot  be  found  by  the  side  of  the  muscle,  it 
should  be  sought  farther  in,  or  nearer  the  inner  border  of  the 
limb.* 

There  may  be  more  than  one  large  artery  in  the  limb  as  before 
said.  Two  vessels  have  been  found  as  frequently  as  1  in  5,  and 
the  surgeon  may  expect  therefore  to  meet  with  this  condition.f 
When  two  vessels  are  present  they  usually  lie  side  by  side  in  the 
place  of  the  brachial,  and  their  existence  might  be  inferred  in  an 
operation  in  consequence  of  the  smaller  size  and  more  superficial 
position  of  the  vessel  found.    But  sometimes  the  two  are  sepa- 

•  Two  instances  of  this  kind  were  met  with  during  operations  on  the  dead 
body,  and  have  been  put  on  record  by  Mr.  Quaiu  :  '*  Commentaries  on  the 
Arteries/^  p.  259.  1  have  observed  a  similar  unusual  place  of  the  artery,  with 
difficulty  in  finding  the  vessel,  whilst  I  was  superintending  the  operations  of 
students. 

t  The  Anatomy  of  the  Arteries,  by  Mr.  Quain. 
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nied  by  an  interval :  thofl,  one,  the  smallest  (radial)  may  lie  in 
the  place  of  Uie  brachial  tnmk  ;  and  the  other,  the  larger  arteiy, 
may  be  mored  inwards  from  the  edge  of  the  biceps  to  the  inner 
intermnscular  septnm. 

The  depth  of  the  artery  varies  with  different  states  of  the 
biceps  muscle.  Sometimes  the  brachial  tnmk  is  coVered,  at  the 
spot  where  ligature  is  practised,  by  a  fleshy  slip  of  origin  of  the 
biceps  from  the  humerus.  The  presence  of  fleshy  fibres  over  the 
artery  would  cause  some  embarrassment  to  an  operator  unac- 
quainted with  this  fiEict ;  and  the  knowledge  of  the  occasional 
existence  of  this  condition  teaches  that  a  previous  examination  of 
the  aim  shoold  be  made,  With  the  view  of  detecting  it  by  differ- 
enoe  in  the  force  of  the  pulsations  of  the  artery. 

Change  in  the  position  of  the  median  nerve  with  respect  to  the 
brachial  arteiy  may  bring  danger  in  an  operation,  as  the  nerve 
serves  as  the  deep  guide  to  the  vessel.  In  the  ordinaiy  arrange- 
ment the  nerve  is  superficial  to  the  arteiy,  and  is  met  with  first ; 
but  not  unfrequently  it  crosses  under  the  artery,  and  would  not 
be  found  so  soon  as  the  vessel.  When  this  last  named  position  of 
the  nerve  exists,  the  danger  of  wounding  the  artery  or  its  com- 
panion veins  is  increased  in  consequence  of  these  being  nearer 
the  surface,  and  being  reached  unexpectedly. 

Branches  of  the  artery. — The  offsets  of  the  artery  are  small  and 
numerous,  but  only  a  few  have  received  names.  After  supplying 
the  muscles  and  contiguous  parts  the  chief  branches  course  to  the 
elbow,  and  join  branches  from  the  fcnreamL 

The  superior  profunda  branch  arises  from  the  trunk  of  the 
mrteiy  above  Uie  letter,  k^  and  winds  to  the  back  of  the  arm, 
where  it  ramifies  in  the  triceps,  and  ends  at  the  elbow.  (See 
Plate  vii.)    One  offset  is  marked,  m,  in  the  drawing. 

The  inferior  profunda^  n,  arises  near  the  spot  chosen  for  ligature 
of  the  trunk,  and  runs  along  the  ulnar  nerve  to  the  elbow  :  it 
anastomoses  with  the  posterior  recurrent  branch  of  the  ulnar 
artery. 

The  nutritive  artery  of  the  shaft  of  the  humerus  arises  between 
h^  and  *,  and  entering  an  osseous  canal,  supplies  the  medullary 
Btmctore  of  the  bone. 


so 
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The  anastomotic  hranchj  p^  is  directed  inwards  through  the 
inner  intermascnlar  septum,  and  communicates  with  the  inferior 
proAmda.  An  offset  descends  in  front  of  the  elbow  joint, 
supplying  the  brachialis  anticus  and  one  or  more  muscles  of  the 
forearm,  and  anastomoses  with  an  anterior  recurrent  branch  from 
the  ulnar  artery. 

Mtiscular  offsets  spring  from  the  trunk  at  intervals,  and  supply 
the  muscles  on  the  fore  part  and  the  back  of  the  humerus. 

Small  cutaneous  offsets  to  the  arm  are  shown  coming  from  the 
end  of  the  brachial,  and  the  end  of  the  axUlary  artery. 

Anastomoses  of  the  branches, — ^Afber  ligature  of  the  brachial 
artery  the  blood  is  conveyed  into  the  limb  by  the  anastomosis  of 
the  branches  arising  above  the  spot  tied  with  those  beyond. 
Thus  the  superior  profrmda  joins  behind  the  elbow  with  the 
anastomotic  and  the  recurrent  interosseous,  andt)n  the  outer  side 
with  the  recurrent  branch  fit)m  the  radial  arteiy  (Plate  vii).  The 
inferior  profunda  communicates  with  the  anastomotic,  and  with 
the  posterior  recurrent  of  the  ulnar  (Plate  viii.).  And  the  anas- 
tomotic branch  transmits  its  blood  to  the  anterior  recurrent 
branch  of  the  ulnar  (Plate  viii.).  The  artery  entering  the  shaft 
of  the  humerus  will  anastomose  above  and  below  with  the  vessels 
supplied  to  the  ends  of  the  bone. 

NERVES  OF  THE  ARM. 


All  the  nerves  included  in  this  dissection  are  derived  fiY)m  the 
brachial  plexus  in  the  axilla,  with  the  exception  of  the  small 
offsets  over  the  shoulder,  which  come  bom  the  cervical  plexus  in 
the  neck.  Only  a  part  of  each  trunk  is  laid  bare,  as  it  paasefl 
onwards  to  its  destination  in  the  forearm. 


1.  Internal  cutaneous  branch  of  the 

musculo-spiral. 

2.  Branch  of  musculo-spiral  to  the 

inner  and  middle  heads  of  the 
Uiceps. 

3.  Nerve  of  Wrisberg  or  small  in- 

temal  cutaneous. 

4.  Internal  cutaneous  (large). 


5.  Anterior  branch  of  the  internal 

cutaneous. 

6.  Posterior  branch  of  the  internal 

cutaneous* 

7.  Median  nerve. 

8.  Ulnar  nerve. 

9.  Branches  of  the  cervical  plexus. 
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The  trunk  of  the  muscuUhspiral  nervB,  lying  beneath  the 
brachial  artery,  famishes  a  cutaneons  branch,  1,  to  the  integu- 
ments of  the  back  of  the  arm ;  this  reaches  as  far  as  the  lower 
third,  or  sometimes  nearly  to  the  elbow.  A  muscular  branch,  2, 
to  the  inner  head,  E,  and  the  middle  head,  M,  of  the  triceps, 
arises  in  common  with  the  preceding. 

The  nerve  of  Wrisberffy  3,  and  the  large  mtemal  cutaneatis,  4, 
pierce  the  fescia  of  the  arm  rather  below  the  middle,  and  are  dis- 
tributed to  the  integuments  of  the  back  of  the  arm  and  to  that  of 
the  forearm  :  their  position  to  the  brachial  artery  may  be  noticed. 
Usually  the  cutaneous  nerve,  4,  lies  oyer  the  upper  part  of  the 
artery.  Its  place  at  the  elbow  under  the  median  basilic  rein  is 
regular :  for  another  arrangement,  see  Plate  iii. 

The  median  nerve^  7,  takes  the  same  course  in  the  arm  as  the 
brachial  arteiy,  and  lies  close  to  the  yessel  (p.  46).  Outside 
the  arteiy  above,  and  inside  below,  it  crosses  over  the  blood 
yessel,  and  is  found  on  the  inner  side  about  two  inches  above 
the  elbow.  Sometimes  the  nerve  passes  under  instead  of  over  the 
arteiy  in  its  change  of  position  from  the  one  side  to  the  other. 
No  branch  is  distributed  from  it  in  the  upper  arm. 

Being  the  companion  nerve  to  the  main  artery,  it  changes 
generally  its  place  when  the  vessel  deviates  from  the  usual  site. 
Thus  in  those  instances  in  which  the  brachial  artery  courses 
along  the  inner  intermuscular  septum  to  the  elbow  the  nerve  may 
be  found  with  it ;  but  the  nerve  may  be  near  the  septum  without 
the  blood  vessel  (p.  38).  A  wound  just  above  the  elbow,  in 
such  a  case,  might  cut  through  the  nerve,  and  interfere  with  the 
actions  of  the  parts  supplied  by  it ;  or  from  the  close  contiguity 
of  the  ulnar  and  median  nerves,  one  being  before  and  the  other 
behind  the  intermuscular  septum,  G,  the  same  wound  dividing 
both  tnmks  would  cause  loss  of  power  in  the  muscles  on  the 
fix>nt  of  the  limb  below  the  elbow,  with  insensibility  in  the 
fingers  and  the  pahn  of  the  hand,  and  in  part  of  the  back  of  the 
hand. 

The  tdnar  nerve  passes  through  the  npper  arm  without 
branching,  and  enters  the  forearm  behind  the  elbow-joint.  As 
fkr  as  the  middle  of  the  arm  the  nerve  is  close  to,  and  rather 

E  2 
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behind  iiie  arteiy ;  bat  it  separates  afterwards  from  the  Tessel, 
passing  through  the  intermnscalar  septum,  and  is  continued 
behind  this  piece  of  foscia  to  the  hollow  between  the  olecranon 
and  the  inner  condyle  of  the  humerus.  Pressure  applied  to  it 
behind  the  joint  causes  a  peculiar  tingling  along  the  inner  side  of 
the  hand  and  in  the  inner  two  fingers. 

LYMPHATICS  OF  THE  ARM. 

Superficial  lymphatics  accompany  the  superficial  veins  in  the 
arm ;  and  the  greater  number  lie  along  the  inner  part  of  tiie 
limb.  AboTC  the  elbow  are  some  superficial  lymphatic  glands  in 
fh)nt  of  the  intermuscular  septum,  which  are  marked  thus,  1 1 1. 
Three  glands  were  present  in  the  dissection ;  these  are  the 
lowest  superficial  glands  in  the  limb.  Enlargement  of  these 
glands  may  be  brought  on  by  causes  which  induce  inflammation 
and  swelling  of  lymphatic  glands  elsewhere  ;  and  a  small  tumour 
in  this  part  of  the  arm  may  be  owing  to  increase  of  one  of  the 
glands. 

Deep  lymphatics  with  their  appertaining  glands  course  with 
the  trunks  of  the  blood  vessels  beneath  the  fiascia,  and  enter  the 
glands  in  the  axilla. 


DESCEIPTION  OF  PUTE  V. 


This  view  exhibits  the  dissection  of  the  shoulder  and  of  the 
superficial  muscles  and  vessels  of  the  back  of  the  scapula. 

On  the  detached  limb  this  dissection  follows  the  examination 
of  the  subscapulans  muscle  on  the  under  surface  of  the  scapula ; 
and  it  is  readily  made  by  reflecting  the  integuments  and  the  deep 
fascia  from  before  backwards  towards  the  lower  angle  of  the 
blade-bone.  By  cutting  through  tiie  deltoid  near  its  upper 
attachment,  the  vessels  and  nerve  beneath  it  can  be  traced 
out. 
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MUSCLES  OF  THE  SCAPULA,  SHOULDER,  AND  ARM. 

Three  groups  of  muscles  are  laid  bare  more  or  less  completely 
in  the  dissection,  yiz.,  muscles  of  two  borders  of  the  scapula,  of 
the  posterior  surface  of  that  bone,  and  of  the  shoulder  and  the 
back  of  the  ann. 

All  the  muscles  passing  between  the  humerus  and  the  scapula 
are  relaxed,  and  are  consequently  wide  and  hanging  ;  but  in 
Plate  vi.  the  muscles  are  shown  on  the  stretch,  where  the  difference 
in  their  form  and  position  may  be  noted. 

The  dorsal  muscles  of  the  scapula  cover  the  shoulder-joint,  and 
will  receive  injury  in  dislocation  of  the  head  of  the  humerus. 


A.  Rhomboideus  major. 

B.  Rhomboideus  minor. 

C.  Levator  anguli  scapulse. 

D.  Teres  m%]or. 

K  Latissimos  dorsL 

F.  Long  head  of  the  triceps. 

O.  Outer  head  of  the  triceps. 


H.  Supra-spinatus. 
E.  Infra-spinatus. 
L.  Teres  minor.' 
N.  Deltoid  muscle. 
0.  Fascia  on  the  dorsal  scapular 
muscles. 


The  three  muscles  marked  A,  6,  C,  arise  from  the  spinal 
column,  and  are  fixed  into  the  base  of  the  scapula. 

The  rhomhaidem  major.  A,  is  inserted  between  the  spine  and 
the  lower  angle  of  the  bone. 

The  rhomboideus  minor,  B,  is  attached  opposite  the  smooth  sur- 
face at  the  root  of  the  spine. 

The  levator  anguli  scapulce,  C,  is  fixed  above  the  last,  reaching 
from  it  to  the  upper  angle  of  the  shoulder-blade. 

From  the  direction  of  their  fibres  they  would  aid,  when  acting 
without  the  trapezius,  in  lowering  the  point  of  the  shoulder,  by 
raising  and  bringing  towards  the  spinal  column  the  lower  angle 
and  base  of  the  scapula. 

Connected  with  the  inferior  border  of  the  scapula  are  the  teres 
major  and  the  long  head  of  the  triceps  ;  and  the  latissimus  dorsi 
crosses  the  others,  resting  on  the  inferior  angle  of  the  bone. 

The  teres  major,  D,  arises  from  a  special  impression  on  the  lower 
angle  of  the  scapula,  from  the  deep  fascia  covering  the  dorsi^ 
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scapular  mnscles,  and  from  the  lower  edge  of  the  scapula  as  &r 
forwards  as  an  inch  fix>m  the  long  head  of  the  triceps.  It  bonnds 
the  axilla  behind,  and  lies  in  front  of  the  long  head  of  the  triceps 
(Plates  i.  and  ii.). 

The  muscle  diverges  in  fix)nt  fix)m  the  axillary  border  of  the 
scapula,  leaving  a  triangular  interval  between  it  and  the  bone ; 
and  it  is  concealed  partly  by  the  latissimus  dorsi,  E,  when  viewed 
fix)m  behind. 

The  latissmus  dorsiy  E,  is  attached  to  the  lower  port  of  the 
trunk  of  the  body  by  the  one  end,  and  to  the  humerus  by  the 
other.  Winding  over  the  lower  angle  of  the  scapula  and  the  teres 
major,  it  ascends  in  front  of  the  teres  to  its  insertion  into  the 
bicipital  groove  (Plate  ii.). 

In  the  dissection  the  muscle  slipped  down  somewhat  in  conse- 
quence of  its  relaxed  conditicHi,  but  its  natural  place  on  the  angle 
of  the  scapula  is  displayed  in  Plate  vi. 

These  two  muscles  could  draw  the  arm  to  the  scapula  if  the 
member  was  at  a  distance  from  the  trunk,  or  if  the  limb  was 
fixed,  as  in  climbing,  they  would  help  to  approximate  the  trunk  to 
the  raised  limb. 

And  when  the  latissimus  has  drawn  the  humerus  backwards,  it 
will  rotate  inwards  the  bone.  If  the  lower  end  of  the  raised 
humerus  is  not  fi-ee  to  move,  this  muscle  acting  with  the  teres  and 
pectoralis  major  draws  down  the  upper  end,  and  may  dislodge  the 
head  frx)m  the  articular  surfece  of  the  scapula. 

The  dorsal  scapular  muscles,  H,  K,  and  L,  cover  the  shoulder- 
joint  above  and  behind,  and  converge  to  the  head  of  the  humerus. 
A  deep  fascia  covers  the  muscles,  and  gives  origin  to  the  fleshy 
fibres :  one  piece  dips  between  the  two  infra-spinous  muscles,  K 
and  L,  and  is  fixed  to  the  scapula. 

The  supra-spinaius  muscle^  H,  fills  the  hollow  above  the  spine 
of  the  scapula.  Arising  frx)m  the  bone  and  the  fascia,  it  passes 
over  the  shoulder-joint  to  be  inserted  into  the  upper  impression  on 
the  great  tuberosity  of  the  humerus. 

The  infra^inatus  muscls,  K,  is  named  fix)m  its  position  below 
the  spine  of  the  scapula.  It  arises,  like  the  preceding,  from  the 
underlying  bone  and  the  fascia  stretched  over  it,  and,  crossing  the 
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shoulder-joint,  is  inserted  into  the  middle  impression  on  the  great 
taberosity  of  the  hnmenis. 

The  superficial  fibres  from  the  spine  of  the  scapula  and  the 
fiascia  are  directed  forwards  over  the  fibres  coming  from  the  blade 
part  of  the  bone. 

The  teres  minora  L,  arises  by  the  side  of  the  infra-spinatus  from 
tiie  fascia,  and  from  a  special  impression  along  the  axillary  border 
of  the  scapula.  Covering  the  joint,  it  is  inserted  into  the  lowest 
mark  on  the  great  tuberosity  of  the  head  of  the  humerus,  and  into 
tiie  bone  below  by  a  few  fleshy  fibres. 

The  three  muscles  above  noticed  are  called  "  articular "  from 
touching  the  joint.  When  in  action  they  cause  the  humerus  to 
move  in  the  following  directions.  If  the  bone  is  hanging  the 
enpra-spinatns  will  assist  the  deltoid  in  raising  the  arm.  The 
infra-spinatus  and  teres  minor  acting  together  will  draw  back- 
wards the  point  of  bone  to  which  they  are  fixed,  becoming  external 
rotators.  If  the  humerus  is  already  elevated  the  two  last  muscles 
below  the  scapular  spine  will  assist  the  deltoid  in  bringing  back 
ihe  arm. 

They  suflTer  more  or  less  injury  in  dislocations  of  the  shoulder- 
joint.  Should  the  humerus  be  dragged  downwards  from  its  socket  all 
three  maybe  torn  across  ;  or,  the  muscles  remaining  whole,  a  shell 
of  bone,  into  which  they  are  inserted,  may  be  detached  from  the 
humerus.  In  dislocation  backwards  the  head  of  the  humerus  lies 
under  the  infra-spinatus,  K,  and  teres  minor,  L,  which  are  relaxed ; 
and  the  supra-spinatus  is  directed  backwards  and  made  tense 
round  the  spine  of  the  scapula.  But  supposing  the  bone  dislocated 
forwards  (on  to  the  other  side  of  the  scapula),  the  infra-spinal 
muscles  will  be  much  stretched  if  not  torn. 

The  two  arm  muscles  are  the  deltoid,  forming  the  prominence 
of  the  shoulder,  and  the  triceps,  which  lies  behind  the  arm  bone. 

The  deltoid  muscle,  N,  arises  from  the  scapular  arch  opposite  the 
attachment  of  the  trapezius,  viz.,  from  the  outer  third  of  the 
clavicle,  and  from  the  acromion  and  the  lower  edge  of  the  spine  of 
the  scapula  as  far  back  as  the  posterior  smooth  triangular  surface, 
where  it  blends  with  the  deep  fascia  covering  the  infra-spinous 
muscles.    It  narrows  below,  and  is  inserted  into  an  impression  on 
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the  outside  of  the  hnmems  above  the  middle.  Sufficient  of  the 
muscle  has  been  divided  to  show  beneath  it  the  head  of  the 
hnmeros,  the  insertion  of  the  dorsal  scapnlar  mosdes,  and  the 
posterior  circumflex  arteiy,  a,  and  nerve,  1. 

^Between  the  acromion  process  and  the  deltoid  muscle,  on  the 
one  side,  and  the  head  of  the  humerus  with  the  dorsal  scapular 
muscles  on  the  other,  is  a  bursa— one  of  the  largest  in  the  body — 
which  lubricates  those  surfaces  in  the  movements  of  the  arm.  In 
chronic  rheumatic  arthritis,  when  the  surrounding  capsule  and 
muscles  are  destroyed,  this  bursa  communicates  with  the  articula- 
tion— ^the  deltoid  and  acromion  becoming  incasing  structures  of 
the  shoulder-joint. 

When  taking  its  fixed  point  above,  this  muscle  is  the  chief 
elevator  of  the  humerus,  and  it  can  cany  backwards  and  for- 
wards the  raised  limb  ;  but  in  all  these  movements  it  is  assisted 
by  the  scapular  muscles.  The  arm  is  raised  by  the  central  fibres 
of  the  deltoid  and  the  supra-spinatus  muscle,  H  ;  it  is  moved  for- 
wards by  the  clavicular  fibres  and  the  subscapularis ;  and  it  is 
carried  back  by  the  fibres  attached  to  the  spine  of  the  sc^ula, 
and  by  the  infra-spinatus,  K,  and  teres  minor,  L. 

Supposing  the  deltoid  to  act  fix)m  the  humerus,  as  in  drawing 
along  the  body  by  the  arms,  the  muscle  serves  as  the  chief  bond 
of  union  between  the  shoulder  and  arm  bones. 

Triceps  extensor  cuhiti, — Two  heads  of  this  muscle,  outer  and 
middle,  are  visible  in  this  dissection. 

The  outer  head,  G,  attached  to  the  upper  part  of  the  back  of 
the  humerus,  reaches  nearly  as  high  as  the  insertion  of  the  teres 
minor,  L,  and  is  covered  by  the  deltoid. 

The  middle  or  long  head,  F,  is  fixed  to  the  inferior  costa  of  the 
scapula  close  to  the  shoulder-joint.  This  part  enters  between 
the  two  teres  muscles  (over  the  major  and  under  the  minor)  and 
divides  into  two  the  triangular  space  included  by  them.  In  front 
of  this  head,  between  it  and  the  humerus,  is  a  quadrangular 
interval,  through  which  the  posterior  circumflex  vessels  and  nerve 
turn  from  the  axilla;  and  behind  the  head  is  an  opening  tri- 
angular in  shape,  which  transmits  the  dorsal  branch  of  the  sub- 
scapular artery. 
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A  knowledge  of  the  attachments  of  the  muscles  to  the  upper 
part  of  the  himierus  will  be  useful  in  attempts  made  to  counter- 
act in  fracture  the  displacement  of  the  fragments.  In  fracture 
of  the  neck  of  the  bone  neaB  the  teres  minor  insertion  the  upper 
end,  into  which  the  three  dorsal  scapular  muscles  are  inserted,  will 
be  fixed  in  the  glenoid  hollow,  and  tilted  rather  outwards;  whilst 
the  lower  end  will  be  inclined  inwards  towards  the  trunk  by  the 
latissimus  dorsi,  teres  major,  and  pectoralis  major,  pulling  in  the 
direction  of  their  fibres,  and  it  will  be  finally  carried  upwards  in- 
side the  upper  fragment  by  the  contraction  of  the  muscles  coming 
from  the  scapula  to  the  humerus,  viz.,  deltoid,  coraco-brachialis, 
and  triceps. 

In  an  oblique  fracture  lower  down  (about  opposite  N  on  the 
deltoid)  the  relative  position  of  the  fragments  to  each  other  would 
be  reversed.  In  that  case  the  upper  fragment  will  be  drawn  in- 
wards towards  the  trunk  by  the  latissimus,  teres  major,  and 
pectoralis  major  ;  but  though  the  lower  end  of  the  humerus  will 
be  elevated  by  the  muscles  descending  from  the  scapula,  as  before 
said,  it  will  be  placed  outside  the  upper  end  by  the  power  of  the 
deltoid  muscle. 

ARTERIES  OF  THE  SHOULDER. 

The  shoulder  possesses  few  vessels  in  comparison  with  some 
other  parts.  Two  small  arteries  with  their  veins  are  met  with  in 
this  region,  and  they  are  derived  from  the  axillary  trunk. 

The  2>09terior  circumflex  artery ^  a,  one  of  the  lowest  branches  of 
the  axillary  trunk  (Plate  i.  h),  appears  between  the  humerus  and 
the  long  head  of  the  triceps  ;  and  winding  forwards  round  the 
shaft  of  the  humerus,  it  ends  on  the  under  surface  of  the  deltoid 
muscle. 

It  supplies  chiefly  the  deltoid,  but  offsets  enter  also  the  teres 
minor,  and  the  long  head  of  the  triceps.  Some  branches  are  given 
to  the  head  of  the  humerus,  and  anastomose  in  front  with  the 
anterior  circumflex.  A  cutaneous  offset  descends  to  the  integu- 
ments over  the  deltoid. 

In  the  operation  of  amputation  at  the  shoulder-joint  the  as- 
sistant follows  the  knife  with  his  hand  to  seize  the  large  axillary 
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artery  when  it  is  divided,  but  he  cannot  compress  at  the  same  tame 
the  circumflex  artery  placed  much  farther  back.  This  vessel  pours 
out  blood  freely,  and  it  may  be  secured  first,  provided  the  assistant 
controls  the  bleeding  of  the  axillaiytnmk. 

The  dorsal  scapular  artery^  ^,  is  an  offset  of  the  subscapular 
branch  of  the  axillary  (Plate  ii.  /).  Appearing  through  the  tri- 
angular space  behind  the  long  head  of  the  triceps,  it  bends  round 
the  edge  of  the  scapula  under  the  teres  minor,  and  ramifies  in  the 
infra-spinal  fossa. 

As  it  is  about  to  enter  the  fossa  a  branch  is  directed  along  the 
inferior  border  of  the  scapula,  between  the  teres  muscles,  to  which 
and  the  integuments  it  is  distributed. 

NERVE  OF  THE  SHOULDER. 

A  large  nerve  from  the  brachial  plexus  ramifies  under  the  deltoid 
muscle. 

The  circumflex  nerve,  1,  which  is  delineated  in  Plate  i.  12,  ac- 
companies the  posterior  circumflex  artery  to  the  shoulder.  Like 
the  vessel  it  ends  mostly  in  the  deltoid  muscle,  supplying  offsets 
to  the  fleshy  fibres  as  it  winds  over  the  humerus. 

Close  to  the  border  of  the  teres  minor  a  considerable  branch, 
2,  breaks  up  into  offsets  to  the  teres,  the  back  of  the  deltoid,  and 
the  integuments  covering  the  lower  part  of  the  deltoid  muscle.  In 
the  natural  position  of  the  integuments  the  cutaneous  branch 
would  wind  forwards  over  the  muscle. 

On  the  branch  to  the  teres  minor,  3,  there  is  usually  an  en- 
largement of  a  reddish  colour  and  elongated  form,  which  has  been 
designated  a  "ganglifonn  swelling."  Before  the  nerve  is  dis- 
turbed that  swelling  lies  close  to  the  teres  muscle. 

In  consequence  of  the  loop  made  by  the  circumflex  nerve  under 
the  head  of  the  humerus,  compression  of  it  with  impairment  of 
function  follows  dislocation  downwards  of  that  bone.  Paralysis 
of  the  deltoid  muscle,  and  inability  to  raise  the  arm,  will  be  con- 
sequent on  considerable  disease  or  injury  of  the  circumflex  nerve. 
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The  triceps  muscle  at  the  back  of  the  arm  and  some  of  the 
shoulder  muscles  are  here  displayed.  Whilst  the  drawing  was 
in  progress  the  body  was  raised  on  blocks,  and  the  arm  was 
fastened  over  the  side  of  the  table. 

To  lay  bare  the  triceps  carry  an  incision  along  the  back  of  the 
arm,  and  reflect  the  integuments  and  the  deep  fascia  beyond  the 
elbow.  Usually  the  limb  has  been  separated  from  the  trunk  before 
the  student  undertakes  the  dissection  ;  and  in  such  case  the  triceps 
muscle  may  be  made  tense  by  a  block  beneath  the  elbow. 

MUSCLES  OF  THE  ARM  AND  SHOULDER, 

On  the  back  of  the  humerus  lies  the  large  triceps  muscle,  which 
extends  the  elbow-joint. 

The  shoulder  muscles  have  been  described  with  Plate  v.,  and 
will  require  but  little  additional  notice  ;  the  scapular  muscles  are 
more  stretched  in  this  than  in  the  preceding  Plate. 


A.  Rhomboidens  major. 

B.  Latissimus  dorsi. 

C.  Teres  m^jor. 

D.  Teres  minor. 
£.  Infra-spinatns. 
F.  Deltoid  muscle. 

6.  Inner  head  of  the  triceps. 


H.  Middle  head  of  the  triceps. 

K.  Outer  head  of  the  triceps. 

L.   Tendon  of  the  triceps. 

N.  Fascia  over  the  infra-spinatus. 

0.  Fascia  of  the  arm. 

P.  Spine  of  the  scapula. 


The  triceps  extensor  cuhiti  is  undivided  below,  but  is  split  into 
three  processes  of  origin  above,  viz.,  the  outer,  middle,  and  inner 
heads. 

The  outer  head,  K,  is  attached  along  the  upper  half  of  the 
posterior  surface  of  the  humerus  above  and  external  to  the  groove 
for  the  musculo-spiral  nerve  and  its  vessels,  reaching  upwards 
nearly  to  the  teres  minor  (Theile).*  This  attachment  is  shown 
in  Plate  vii. 

*  See  a  foot-note  to  the  description  of  the  triceps  in  Plate  VII. 
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The  inner  head,  G,  larger  below  than  above,  and  concealed  by 
the  middle  head,  arises  from  the  hinder  sorfiace  of  the  hnmems 
below  ihe  winding  groove,  extending  laterally  to  the  intennnscnlar 
septa,  and  upwards  to  the  insertion  of  the  teres  major  (Theile). 
See  Plate  vii.  for  its  extensive  origin. 

The  middle  or  long  head,  H,  reaches  the  inferior  or  axillary 
border  of  the  scapnla,  from  which  it  arises  for  about  an 
inch. 

The  outer  and  middle  heads  blend  about  the  middle  of  the 
arm,  but  the  inner  one  joins  lower  down.  The  muscle  ends  below 
in  a  wide,  strong  tendpn,  which  receives  deep  fleshy  fibres  down  to 
the  elbow  joint,  and  is  inserted  into  the  end  of  the  olecranon 
— a  small  bursa  lying  between  the  tendon  and  the  tip  of  that 
process. 

This  muscle  is  represented  in  the  thigh  by  the  extensor  muscles 
of  the  knee-joint.  It  is  subcutaneous  except  above,  and  it  is 
separated  laterally  from  the  muscles  in  front  of  the  humerus  by 
processes  of  fascia — the  intermuscular  septa.  The  long  head 
lies  between  the  teres  muscles. 

By  the  action  of  this  muscle  the  elbow-joint  will  be  extended  ; 
and  if  the  limb  is  removed  from  the  body  it  can  be  approximated 
to  the  trunk  by  the  long  head.  But  should  the  upper  limbs  be 
fixed  at  a  distance  from  the  side,  the  muscle  can  assist  in  moving 
the  trunk  (through  the  scapula)  towards  the  fixed  arm,  as  in 
dragging  the  body  forwards  by  a  rope. 

When  the  olecranon  process  of  the  ulna  is  detached  by  fracture, 
it  is  drawn  upwards  by  the  triceps,  as  far  as  the  lower  fleshy  fibres 
of  the  muscle  will  allow,  in  the  same  manner  as  the  upper  frag- 
ment of  the  patella,  in  transverse  fracture  of  that  bone,  is  carried 
upwards  by  the  extensor  cruris.  When  replacing  the  displaced 
fragment  force  is  not  to  be  employed  alone  for  the  purpose  of 
drawing  it  down  towards  the  end  of  the  ulna  ;  but  the  interval  is 
to  be  diminished  also  by  moving  backwards  the  shaft  of  the  ulna 
in  extension  of  the  elbow-joint. 

In  dislocation  forwards  of  the  humerus  the  olecranon  becomes 
very  prominent  behind  the  elbow,  and  the  tendon  of  the  extensor 
muscle  stands  out  from  the  humerus  something  like  the  tcndo 
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Achillis  in  the  leg.  Some  of  the  lower  fleshy  fibres  will  be  broken 
through  by  the  humeras  being  forced  from  the  tendon. 

By  the  action  of  the  triceps,  fracture  of  the  lower  end  of  the 
humerus  near  the  elbow  may  be  made  to  resemble  the  dislocation 
above  noticed  ;  for  the  lower  end  of  the  bone  entering  into  the 
elbow-joint  is  forced  upwards  behind  the  rest  of  the  shaft  by  the 
contracting  muscle,  and  the  olecranon  is  rendered  more  than 
usually  prominent.  But  the  nature  of  the  injury  may  be  made 
out  by  attention  to  the  place  of  the  olecranon  : — in  a  dislocation 
this  point  of  bone  projects  much  beyond,  and  is  higher  than  the 
condyles  of  the  humerus ;  but  in  fracture  of  the  bone  it  is  not 
more  prominent  with  respect  to  the  condyles  than  in  the  other 
limb,  and  it  retains  its  usual  position  on  a  level  with  them. 

Deltoid  mmcJe,  F. — ^At  the  origin  of  this  muscle  from  the  spine 
of  the  scapula  it  is  tendinous  behind,  and  blends  with  the  fascia 
covering  the  infra-spinate  muscle.  The  hinder  part  of  the  muscle 
has  been  turned  forwards  to  allow  a  sight  of  the  circumflex  ves- 
sels and  nerve  beneath. 

Latissmus  dorsi,  B. — ^The  muscle  has  been  cut  and  thrown 
down  as  it  crosses  the  angle  of  the  scapula  ;  the  extent  to  which 
it  covers  that  point  of  bone  and  the  rhomboideus  major  and  teres 
major  muscles  may  be  observed. 
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The  trunk  of  the  brachial  artery  and  some  of  its  offsets  are  met 
with  in  the  dissection  of  the  back  of  the  arm.  Branches  of  the 
axillaiy  artery  are  distributed  to  the  shoulder. 


a.  Dorsal  scapular  artery. 

b.  Circumflex  artery. 

c   Muscular  offset  of  the  superior 
profunda  artery. 


d.  Muscular  branch  of  the  brachial. 

e.  Trunk  of  the  brachial. 

/.  Muscular  branch  of  the  brachiaL 

g.  Inferior  profunda  artery. 


The  brachial  artery,  e,  is  visible  from  behind  where  it  lies  inside 
the  humerus,  but  it  disappears  below  by  passing  in  front  of  the 
arm  bone.  '  Contiguous  to  the  upper  part  of  the  artery  is  the 
triceps  muscle,  viz.,  the  middle  head,  H,  and  the  inner  head,  0. 


eS  DISSECTION  OF  THE  BACK  OF  THE  ABM. 

A  latge  companion  vein  (the  continaation  of  the  basilic)  is  placed 
on  the  inner  side. 

Close  inside  the  arteiy  is  the  ulnar  nerve,  8  ;  and  interrening 
between  it  and  the  middle  head  of  the  triceps  is  the  mnacolo- 
spind  nerve,  4. 

Two  muscular  offsets^  d  and  /,  enter  the  long  head  of  the 
triceps. 

The  upper  prof  \mday  or  the  muscular  arteiy  of  the  back  of  ^ 
arm,  is  concealed  by  the  middle  head  of  the  triceps  ;  an  offiset,  r^ 
from  it  enters  the  outer  head  of  the  muscle.  The  distribution 
of  this  branch  is  represented  in  Plate  viL 

Inferior  profunda  arteryy  g. — Winding  backwards  from  the 
brachial  (Plate  iv.),  it  accompanies  the  ulnar  nerve,  S,  to  the 
interval  between  the  olecranon  and  the  inner  condyle,  wfa«!e  it 
joins  a  branch  of  the  ulnar. 

The  dorsal  scapular  artery,  a,  courses  under  the  teres  minor 
muscle,  p  58.  Amongst  the  surrounding  muscles  supplied  by  it  is 
the  deltoid,  to  which  it  gives  an  offset :  this  was  cut  through  in 
the  dissection. 

The  position  of  the  posterior  circumflex  artery,  h,  to  the  deltoid 
appears  in  this  view  of  the  parts.  Some  of  its  muscular  offsets, 
and  the  branch  to  the  integuments,  are  apparent 

NEBVES  OF  THE  SHOULDER  AND  ARM. 

The  nerves  of  the  shoulder  and  back  of  the  arm  are  branches  of 
the  brachial  plexus,  and  have  been  partly  represented  in  other 
dissections. 


1.  Circumflex  nenre. 

2.  0£bet  of  the  musculo-tpiral  to 

the  middle  head  of  the  triceps. 


8.  Ulnar  nerve. 

4.  Muaculo-spiral  nenre. 


Circumflex  nerve,  1. — ^The  anatomy  of  the  trunk  of  the  nerve 
can  be  studied  in  Plate  v.  Its  cutaneous  offset  retains  its  natural 
place  in  this  dissection. 

The  musculo^iral  nerve,  4,  winds  from  the  inner  to  the  outer 
side  of  the  limb  between  the  humerus  and  the  triceps  muscle 
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(Plate  vii.).  The  figore,  2,  marks  an  offset  from  it  to  the  middle 
head  of  the  triceps. 

The  ulnar  nerve^  3,  lies  along  the  inner  side  of  the  arm  as  far  as 
the  elbow  (Plate  iv.).  In  the  lower  half  of  its  course  it  is  placed 
at  the  back  of  the  limb,  behind  the  inner  intermoscnlar  septum, 
and  is  partly  concealed  by  fibres  of  the  inner  head  of  the  triceps. 

In  excision  of  tiie  articular  ends  of  the  bones  of  the  elbow- 
joint  through  the  triceps,  the  ulnar  nerve  is  liable  to  be  cut. 
To  secure  it  from  accident  the  nerve  is  dislodged  from  its  hollow 
during  the  operation,  and  is  moved  to  the  frx)nt  of  the  projecting 
inner  condyle  of  the  humerus.  Temporary  loss  of  the  power  of 
contracting  in  the  muscles,  and  of  feeling  in  the  integuments  of  the 
inner  part  of  the  forearm  and  hand,  follows  division  of  the  nerve  ; 
and  this  lost  power  would  not  be  regained  till  the  nerve  structure 
has  been  repaired. 


DESCRIPTION  OF  PLATE  YIL 


Dissection  of  the  musculo-spiral  nerve  at  the  back  of  the  arm, 
with  its  accompanying  artery — ^the  proftmda. 

Supposing  the  triceps  denuded,  as  in  Plate  vi.,  the  middle  and 
outer  heads  are  to  be  cut  through  after  the  maimer  shown  in  the 
figure,  to  trace  the  nerve  and  its  vessels.  At  the  outer  part  of  the 
muscle,  a  smsdl  branch  of  nerve  and  artery  should  be  followed 
through  the  fleshy  fibres  to  the  anconeus  muscle  of  the  forearm. 

MUSCLES  OF  THE  ARM  AND  SHOULDER. 

After  the  triceps  has  been  divided  in  the  way  indicated,  the 
attachment  to  the  humerus  of  the  inner  and  outer  heads  becomes 
evident. 

The  shoulder  muscles  have  been  displaced  but  little  during  the 
dissection,  but  they  are  shown  on  the  stretch  in  consequence  of  the 
limb  being  placed  in  a  hanging  posture. 


ti 


DISSECTION  OF  THE  BACK  OP  THE  ARM. 


A.  Lower  ond  of  tlio  long  head 

of  tlio  triceps  cut  tlirough. 

B.  Upi>er  end  of  the  long  head 

of  the  triceps. 

C.  Outer  heatl  of  the  triceps. 
P.  F.   Inner  head  of  the  triceps. 

K.     Tlie  nerve  and  vessels  to  the 

anconeus. 
0.     Anconeus  muscle. 


H.  Supinator  longns  muscle. 

E.  Teres  minor  muscle. 

Ij.  Infra-spinatus  muscle. 

M.  Latissimus  dorsi  muscle. 

N.  Teres  migor  musde. 

P.  Deltoid  muscle. 

Q.  Outer  condyle  of  the  hnmenis. 

R.  Olecranon  process. 

S.  Fascia  of  the  forearm  reflected. 


Triceps  extensor  hrachn, — ^The  superficial  view  of  this  muscle, 
and  the  attachment  of  the  middle  head  can  be  seem  in  Plate  Ti. 
Only  the  origin  of  the  outer  and  inner  heads  will  be  noticed 
below. 

The  outer  head,  C,  arises  at  the  back  of  the  humerus  abore  the 
groove  in  the  bone,  which  lodges  the  musculo-spiral  nerve  and 
the  vessels;  it  narrows  as  it  ends  above  near  the  insertion  of  the 
teres  minor. 

The  inner  head,  D,  and  F,  arises  from  the  back  of  the  humerns 
below  the  winding  groove,  reaching  upwards  by  a  pointed  part  as 
high  na  the  teres  major  muscle — sometimes  to  the  upper,  and 
sometimes  the  lower  border.  This  head  is  wide  below,  and 
reaches  laterally  to  the  intermuscular  septa>  from  which  fibres 
take  origin.* 

SulHtnroneus, — Some  of  the  deepest  fibres  of  the  triceps  near 
the  elbow  end  in  the  capsule  of  the  joint,  like  fibres  of  the  ex- 
tensor of  the  knee,  and  are  said  to  constitute  a  separate  muscle,  to 
which  the  name  subanconeus  has  been  applied  ;  but  I  have  not 
observed  such  isolated  and  distinct  muscular  bands  as  anatomists 
describe. 

Supinafar  longus  muscle,  H. — Covered  by  the  fascia  of  the  limb 
the  muscle  is  fixed  to  the  outer  condyloid  ridge  of  the  humerus, 
as  high  as  the  groove  l>efore  referred  to.  This  muscle  and  the 
extensor  carpi  radialis  longus  occupy  the  ridge — the  former  reach- 


•  This  statement  of  the  origin  of  the  inner  and  outer  heads  of  the  triceps 
differs  much  from  the  common  anatomical  description.  It  contains  the  view 
of  Theile,  and  has  the  merit  of  being  simple.  The  original  account  is  given  in 
Miiller's  Archiv  fiir  Anatomic,  &c.,  for  1889,  p.  420 — **  Uebcr  den  Triceps 
brachii  und  den  flexor  digitorum  sublimis  des  Menschen.** 
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ing  the  two  upper  thirds,  and  the  latter,  the  lower  thu^d.  Above 
the  upper  border  of  the  supmator  the  musculo-spiral  nerve  and 
vessels  are  directed  forwards. 

The  group  of  shoulder  muscles  is  strained  by  the  weight  of  the 
arm,  as  in  Plate  vi. 

Naturally  the  teres  minor  muscle^  K,  is  not  so  covered  by  the 
long  head  of  the  triceps  ;  but  as  this  was  cut,  and  the  limb  hang- 
ing, the  upper  end,  B,  was  pushed  back  by  the  latissimus  dorsi 
arching  in  front. 

The  latisstfnus  dor»i,  M,  and  feres  major,  N,  are  stretched  as 
they  descend  to  the  humerus.  Only  the  upper  edge  of  the  teres 
appears  ;  below  and  in  front  they  are  blended  by  tendinous 
fibres. 

By  the  weight  of  the  limb  the  deltoid  muscle,  P,  is  made  to  look 
flatter  than  it  is  usually. 

VESSELS  OF  THE  BACK  OF  THE  ARM. 

The  ramifications  of  the  superior  profunda  artery  through  the 
triceps,  and  its  origin  from  the  brachial  trunk  are  contained  in 
the  region  dissected.  Some  small  branches  of  the  circumflex 
artery  appear  behind  the  border  of  the  deltoid. 


a.  Biacbial  artery. 

h.  Basilic  vein  becoming  axillary. 

e.   Superior  profunda  artery. 

d.  Offset  of. the  profunda  to  tho 
front  of  the  arm,  with  the 
musculo-spiral  nerre. 

/.  Branch  of  artery  along  the  outer 
intermuscular  septum. 

g.  Inosculating  artery  from  the  re- 
current radial. 


h.  Anastomotic  branch  from  the 
interosseous  recurrent  artery. 

k.  Muscular  branch  of  the  artery  to 
the  triceps  and  anconeus. 

I.  Branch  of  artery  to  the  teres 
minor  from  the  posterior 
circumflex. 

m.  and  n.  Ciitaneous  and  muscular 
offsets  of  the  posterior  cir- 
cumflex artery. 


Brachial  artery,  a. — The  anatomy  of  the  brachial  trunk  issuing 
from  the  armpit  has  been  described  with  Plate  vi.  p.  61.  The 
foUovdng  large  muscular  off*set  springs  from  this  part  of  the 
artery. 

The  superior  profmida  branch,  c,  is  the  nutritive  and  anasto- 
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motic  vessel  of  the  back  of  tlie  arm,  and  corresponds  jn  the 
thigh  with  the  profunda  artery  of  the  femoral  trunk.  Springing 
from  the  brachial,  near  the  axilla,  it  is  the  largest  offset  of  that 
vessel,  and  winds  behind  the  humerus  in  the  hollow  separating 
the  inner  and  outer  heads  of  the  triceps,  as  far  as  the  outer  side 
of  the  limb,  where  it  ends  in  muscular,  anastomotic,  and  cuta- 
neous offsets. 

The  muscular  branches  supply  the  three  heads  of  the  tricijps, 
viz.,  the  long  head,  A,  the  external,  C,  and  the  internal,  D.  A 
second  artery  enters  the  long  head  from  the  brachial  trunk. 

The  anastomotic  offsets,  three  in  number,  spring  from  the  end  of 
the  profunda.  One,  h,  variable  in  size,  accompanies  the  musculo- 
spiral  nerve  to  the  front  of  the  arm,  and  communicates  with  the 
radial  recurrent.  A  second,  /,  runs  on  the  intermuscular  septum 
to  the  outer  condyle,  and  anastomoses  with  a  branch,  g,  of  the 
radial  recurrent,  and  with  a  branch,  /t,  of  the  recurrent  interos- 
seous ;  and  the  third  artery,  k,  descends  in  the  triceps  to  the 
hollow  between  the  outer  condyle  and  the  olecranon,  and  entering 
the  anconeus,  G,  joins  in  it  with  the  recurrent  of  the  inter- 
osseous. 

The  cutaneous  offsets,  two  or  three  in  number,  pass  out  with 
the  nerves  to  the  integuments,  and  are  derived,  for  the  most  part, 
from  the  branch,  /. 

The  posterior  circtmiflex  artery  enters  under  the  deltoid  muscle 
(Plate  v.).  From  the  part  of  the  artery  now  visible  spring  the 
branch  to  the  teres  minor,  /,  and  the  offsets  to  the  integuments 
and  the  deltoid,  m,  and  n. 

The  usual  cempatiion  vein^  run  with  the  arteries,  though  they 
are  not  included  in  the  Plate  ;  those  with  the  profunda  artery  join 
a  brachial  vein  :  and  the  circumflex  veins  open  into  the  axillary 
trunk. 

NEBVES  OF  THE  BACK  OF  THE  ARM. 

The  nerves  correspond  in  the  main  with  the  vessels.  With  the 
profunda  is  situate  the  large  musculo-spiral  nerve,  distributing 
branches  to  the  triceps  and  the  integuments  ;  and  by  the  side  of 
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the  circumflex  artery  is  the  muscular  nerve  of  the  same  name, 
which  ends  in  the  deltoid. 


1.  Musculo-spiral  nerve. 
2,  2.  Ulnar  nerve. 

3.  Offset  to  the  long  head  of  the 

triceps. 

4.  Offset  to  the  Inner  head  of  the 

triceps. 
+++  Three  branches  to  the  outer 
head  of  the  triceps. 


6.  Branch  to  the  anconeus. 

7.  Upper    external    cutaneous    of 

the  rausoulo-spiral. 

8.  Lower  external  cutaneous  of  the 

musculo-spiral. 

9.  Nerve  to  the  teres  minor. 

10.  Cutaneous  branch  of  the  cir- 
cumflex nerve. 


The  musculo-spiral  nerve,  1,  begins  in  the  brachial  plexus 
(Plate  i.  13),  and,  reaching  the  digits,  supplies  the  extensor  and 
supinator  muscles  on  the  back  of  the  arm  and  forearm,  together 
with  some  of  the  integuments. 

In  the  arm  the  trunk  winds  behind  the  humerus  from  the  inner 
to  the  outer  side,  and  divides  at  the  outer  condyle  into  two — radial 
and  posterior  interosseous  nerves  (Plate  xii.).  The  nerve  lies  in 
the  groove  of  the  humerus  between  the  inner  and  outer  heads  of 
the  triceps,  and  turns  to  the  front  of  the  arm  above  the  supinator 
longus  muscle,  H.  Offsets  of  the  part  of  the  nerve  now  dissected 
supply  the  extensors  of  the  elbow-joint  and  the  teguments. 

Mttscuhr  branches  enter  the  heads  of  the  triceps.  One,  S, 
belongs  to  the  parts.  A,  and  B,  of  the  long  head  ;  others,  4,  and 
6,  supply  the  inner  head,  D  ;  and  three  t  t  t  enter  the  outer 
head,  C.  To  the  inner  and  middle  heads  some  branches  are 
furnished  by  the  trunk  of  the  nerve  in  the  axilla  (Plate  iv.  2). 

The  branch,  6,  of  the  anconeus  is  very  slender,  and  is  con- 
tained in  the  triceps. 

Cutaneous  nerves, — Two  external  cutaneous  appear  with  super- 
ficial arteries  on  the  outside  of  the  limb ;  the  upper  one,  7, 
smaller  than  the  other,  reaches  in  the  integuments  of  the  arm  as 
far  as  the  elbow  ;  and  the  lower  nerve,  8,  is  continued  beyond  the 
elbow,  on  the  back  of  the  forearm,  nearly  to  the  wrist. 

Whilst  the  musculo-spiral  is  contained  in  the  axilla  it  famishes 
an  internal  cutaneous  nerve  to  the  inner  and  hinder  parts  of  the 
arm  (Plate  iv.  1). 

If  the  musculo-spiral  nerve  is  cut  across,  or  its  action  much  im- 
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paired  by  disease,  the  extensor  muscles  of  the  elbow-joint,  amongst 
others,  would  be  incapable  of  contracting ;  and  the  elbow  would 
therefore  be  bent  by  the  flexors  which,  being  uncontrolled  by  their 
antagonists,  would  carry  forwards  the  forearm  bones. 

Ulnar  nerve,  2,  2. — The  upper  and  lower  i)arts  of  this  nerre 
come  into  view  in  the  dissection.  The  whole  course  of  the  nerve 
appears  in  Plate  iv. 

Circumflex  nerve  of  the  shoulder. — The  trunk  of  the  nerve  is 
noticed  in  the  description  of  Plate  v.  Two  oflFsets,  viz,,  one 
marked,  9,  for  the  teres  muscle,  and  another,  10,  for  the  integu- 
ments, appear  behind  the  deltoid  muscle. 


DESCRIPTION  OF  PLATE  VIII. 


The  dissection  of  the  muscles,  vessels,  and  nerves  of  the  ftont 
of  the  forearm,  \\ith  their  connections  undisturbed,  which  follows 
after  reflecting  the  deep  fascia. 

All  the  superficial  coverings  of  the  limb  may  be  removed  at 
once  by  an  incision  along  the  front  of  the  forearm,  met  by  a  cross- 
cut a  little  above  the  elbow,  and  by  another  rather  below  the 
wrist.  But  a  more  profitable  dissection  may  be  made  by  examin- 
ing and  afterwards  removing  in  successive  layers,  the  skin, 
the  subcutaneous  fat  with  its  vessels  and  nerves,  and  the  deep 
fascia. 

SUPERFICIAL  MUSCLES  OF  THE  FOREARM. 

Inside  the  line  of  the  brachial  and  radial  arteries,  h  and/,  lies  a 
group  of  muscles  which  act  as  flexors  and  pronators ;  and  out- 
side the  vessels  is  a  mass  of  muscles  consisting  of  extensors  and 
supinators,  antagonists  of  the  former  set. 

The  inner  group  is  divided  into  two  strata,  superficial  and  deep. 
Five  muscles  belong  to  the  superficial  layer :  of  these  one  is  a 
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pronator  of  the  haud,  and  the  others  are  flexors  of  the  wrist  and 


fingers. 


A.  Biceps  flexor  brachii. 

B.  Brachialis  anticus. 

C.  Pronator  teres. 

D.  Palmaris  longus. 

E.  Flexor  carpi  radialis. 

F.  Flexor  digitorum  eublimis. 

G.  Flexor  carpi  ulnaris. 
H.  Flexor  longus  poUicis. 
L.   Supinator  longus. 

N.  Palmaris  breyis. 


P.    Extensor  carpi  radialis  lougior. 
S.    Extensor  ossis  metacarpi  polli- 

cis  ;  close  alongside   is  the 

tendon  of  the  extensor  primi 

interuodii  pollicis. 
t   Inner  intermuscular  septum  of 

the  arm. 
•    Slip  of   fascia    connecting  the 

tendon  of  the   flexor   carpi 

ulnaris    with     the    annular 

ligament. 


Pronator  radii  teres,  C,  the  first  muscle  of  the  inner  group, 
arises  in  part  from  the  common  origin  ;  *  also  from  the  condyloid 
ridge  of  the  humerus,  and  from  the  coronoid  process  of  the  ulna 
bj  a  separate  slip  (Plate  ix.).  Below  it  is  inserted  into  the 
middle  of  the  radius  beneath  the  supinator  longus,  L. 

By  its  outer  edge  the  muscle  bounds  the  hollow  in  front  of  the 
elbow,  and  by  the  other  it  touches  the  flexor  carpi  radialis.  Near 
the  insertion  the  radial  vessels  rest  on  it. 

When  the  pronator  first  contracts  it  ^vill  roll  the  radius  over 
the  ulna,  pronating  the  hand ;  and  acting  still  farther,  it  will 
bend  the  elbow-joint  over  which  it  passes. 

The  flexor  carpi  radialis,  E,  having  the  common  origin,  is  con- 
tinued through  a  groove  in  the  trapezium  bone  to  be  inserted 
chiefly  into  the  base  of  the  metacarpal  bone  of  the  index  finger, 
but  also  by  a  slip  into  the  metacarpal  bone  of  the  middle  finger. 

The  tendon  of  the  muscle  is  prominent  below  outside  the 
middle  line  of  the  forearm,  and  bounds  internally  a  depression 
over  the  radius  containing  the  radial  artery  ;  it  may  be  taken  as 
the  guide  to  that  vessel. 

After  bending  the  v^Tist,  the  muscle  will  approximate  the  fore- 
arm to  the  arm.         ^ 

•  Most  of  the  superficial  muscles  of  the  forearm,  on  both  the  front  and 
back,  have  a  common  origin  from  the  fascia  of  the  limb,  and  from  a  strong 
fibrous  process  (tendon  of  origin)  which  is  attached  in  each  case  to  the  condyle 
of  the  homenis,  and  sends  pieces  between  the  muscles. 
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The  pahnaris  l&nguSy  D,  has  the  common  origin  between  the 
preceding  and  the  flexor  carpi  nlnaris,  G  ;  and  its  tendoa 
piercing  the  aponeurosis  of  the  limb  near  the  imst^  ends 
in  the  fascia  of  the  pahn  of  the  hand,  after  sending  a  slip 
to  join  the  short  muscles  of  the  thumb.  This  muscle  may  be 
absent. 

It  renders  tense  the  palmar  fascia^  and  assists  in  bending  the 
elbow  and  wrist. 

The  flexor  carpi  ulnarisj  G,  is  the  most  internal  muscle  of  the 
set.  Attached  to  the  inner  condyle  of  the  humerus,  where  it 
blends  with  the  other  muscles  ;  and  by  an  aponeurosis  to  the 
posterior  ridge  of  the  ulna  ;  it  is  inserted  into  the  pisiform  bone, 
and  joins  by  offsets  the  annular  ligament  of  the  wrist  and  the 
muscles  of  the  little  finger. 

The  outer  edge  of  the  muscle  corresponds  with  a  line  from 
the  pisiform  bone  to  the  inner  condyle  of  the  humerus,  and  there 
is  a  surface-groove  in  the  lower  third  of  the  forearm  over  that 
edge.    The  muscle  conceals  below  the  ulnar  vessels  and  nerve. 

Its  main  action  is  expressed  by  its  name,  but  it  serves  also  as 
a  flexor  of  the  elbow-joint. 

The  flexar  digiforum  sublimky  F,  is  the  deepest  of  the  muscles 
of  the  superficial  layer.  It  is  attached  by  its  thin  outer  edge  to 
three-fourths  of  the  sliaft  of  the  radius  ;  higher  up,^  the  inner 
side  of  the  coronoid  process  of  the  ulna  ;  and  finally  to  the  lateral 
ligament  of  the  elbow-joint  and  the  common  tendon  of  origin  of 
the  other  muscles.  It  ends  below  in  four  tendons  for  the  fingers, 
which  cross  the  hand,  and  are  inserted  into  the  middle  phalanges 
(Plate  X.). 

The  extent  of  attachment  to  the  radius,  and  the  position  of  the 
radial  vessels  to  it  may  be  noticed  in  the  drawing.  Only  two 
tendons  appear  on  the  surface,  viz.,  those  of  the  middle  and 
ring  fingers.  Issuing  beneath  the  lower  border  is  the  median 
nerve,  2. 

Besides  bending  the  phalanges,  the  muscle  will  contribute  to 
flex  the  wrist  and  elbow. 

Above  the  elbow  are  the  flexors  of  that  joint,  viz.,  hkeps  and 
brachialis  anficus.    The  first  is  inserted  into  the  radius  and  the 
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other  into  the  uhia  ;  and  when  they  contract  they  carry  forwards 
those  bones  over  the  end  of  the  humerus. 

After  fracture  of  the  olecranon  process  of  the  uhia — the  part 
limiting  the  movements  and  giving  security  to  the  joint,  the  elbow 
is  bent  because  these  two  muscles  are  stronger  than  the  extensor 
muscles  behind  (the  triceps  being  useless). 

In  dislocation  of  the  humerus  on  the  front  of  the  ulna  and 
radius,  the  flexor  muscles  give  the  bent  state  to  the  limb.  Being 
greatly  stretched,  especially  the  brachialis,  by  the  large  projecting 
end  of  the  humerus,  they  contract  powerfully  ;  and  the  forearm  is 
carried  forwards  as  much  as  it  can  be  to  relax  the  tense  state 
of  the  muscular  fibres. 

The  extensors  and  supinators  on  the  outer  side  of  the  limb  are 
dissected  only  in  part :  they  will  be  described  more  fully  with 
Plate  xii.  They  are  divisible,  like  the  muscles  in  front,  into  a 
superficial  and  a  deep  layer.  Only  one  of  them  will  be  referred 
to  now. 

The  supinator  lon{fti8,  L,  (brachio-radialis  Soem.)  is  the  most 
anterior  and  the  longest  of  the  external  group.  It  arises  from 
the  upper  two-thirds  of  the  condyloid  ridge  of  the  humerus  in 
front  of  the  outer  intermuscular  septum  (Plate  xii.);  and  it  is 
inserted  into  the  lower  end  of  the  radius,  close  to  the  styloid 
process. 

Covered  at  its  origin  and  insertion  by  other  muscles,  it  forms 
part  of  the  outer  swell  of  the  forearm,  and  limits  externally  the 
hollow  in  front  of  the  elbow-joint.  It  rests  upon  the  long  radial 
extensor  of  the  wrist,  P,  and  covers  the  radial  artery  in  the  upper 
half  of  the  forearm.  At  its  insertion  it  is  crossed  by  the  extensor 
muscles  of  the  thumb,  S. 

Its  chief  office  is  to  bend  the  elbow- joint.  But  it  will  become 
a  supinator  when  the  hand  is  prone  ;  and,  when  the  hand  is 
strongly  supinated,  it  is  said  to  bring  the  same  into  the  prone 
state. 

HOLLOW  IN  FRONT  OF  THE  ELBOW. 

This  intermuscular  space  between  the  inner  and  outer  groups  of 
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muscles  is  represented  by  the  ham  in  the  lower  limb.  It  contaiiis 
the  chief  vessel  of  the  arm  and  the  companion  nerre  ;  and  bj  its 
position  on  the  aspect  of  the  limb  to  which  the  joint  is  bent 
greater  freedom  of  movement  forwards  is  permitted. 

The  interval  is  somewhat  triangular  in  form,  as  seen  on  the 
surface,  and  has  the  following  boundaries : — stretching  over  it  is 
the  aponeurosis  of  the  limb  joined  by  an  offset  flx>m  the  biceps 
tendon,  with  the  integuments  and  the  superficial  veins  and  nerves 
(Plate  iii.) ;  and  covering  the  underlying  bones  are  the  brachi- 
alis  anticus,  B,  and  supinator  brevis.  Externally  is  placed  the 
supinator  longus,  L,  and  internally  the  pronator  teres,  C  ;  the 
fibres  of  the  former  being  nearly  straight  in  the  forearm,  and 
those  of  the  latter  slanting  downwards  and  outwards.  The  base 
is  turned  towards  the  arm  ;  and  the  apex  points  forwards  in  the 
foreanu. 

Contained  in  the  hollow  is  the  tendon  of  the  biceps,  with 
vessels,  nerves,  fat,  and  lymphatics  ;  and  their  position  in  it  is  as 
follows : — 

On  the  outer  side  is  the  biceps  muscle,  A,  whose  tendon  dips 
into  the  space  to  reach  its  insertion  into  the  radius. 

The  brachial  artery,  b,  lies  close  inside  the  biceps,  and  divides, 
opix)site  the  "  neck  of  the  radius,"  into  the  two  arteries  of  the 
forearm,  which  are  directed  forwards  through  the  space,  the  radial 
being  superficial  and  the  ulnar  deep  in  its  position.  Venae 
comites  entwine  around  the  arterial  trunks.  Small  arteries  are 
found  in  the  space.  Thus  in  the  outer  part  the  recurrent  of  the 
radial  artery  (Plate  xii.  3)  is  directed  transversely  to  the  supinator 
longus  ;  and  in  the  inner  part  of  the  hollow  offsets  of  the  anasto- 
motic arten',  a,  descend  beneath  the  pronator  teres  to  join  the 
anterior  rccun-ent  of  the  ulnar  arten'.  Other  cutaneous  offsets, 
c  and  d,  come  forwards  to  the  integuments  fi*c»iu  the  brachial  and 
the  radial  arton\ 

Inside  the  artciy,  and  separated  from  it  by  a  slight  interval 
which  increases  below  to  a  quarter  or  half  an  inch,  comes  the 
median  nerve,  2.  At  this  spot  the  nerve  supplies  small  offsets 
to  the  inner  group  of  muscles  of  the  forearm.  Underneath  the 
supinator  longus,  and  therefore  outside  the  superficial  limits  of 


ARTERIES  OF  THE  FOREARM. 


78 


the  space,  the  musculo-spiral  nerve  may  be  found  dividing  in  front 
of  the  condyle  of  the  humenis  into  radial  and  posterior  inter- 
osseous branches. 

Loose  M  fills  the  hollow,  supporting  the  vessels  and  neiTes, 
and  extends  into  the  foreann  along  the  bloodvessels  ;  and  blood 
beneath  the  fascia  finds  its  way  along  the  same  channels. 

A  few  lymphatic  glands  with  their  connecting  vessels  accompany 
the  arteries — two  or  three  lying  on  the  sides  of  the  brachial,  and 
one  below  its  point  of  splitting. 

From  the  lax  condition  of  the  parts  surrounding  the  brachial 
artery  pressure  applied  to  the  vessel  when  wounded,  should  be 
firm  and  graduated.  The  limb  too  should  be  kept  still ;  for  when 
the  elbow  is  moved  much  the  vessel  may  slip  away  from  the  com- 
pressing pad,  and  blood  may  be  effused  beneath  the  fascia. 


ARTERIES  OF  TUE  FOREARM. 

Two  chief  vessels  occupy  the  front  of  the  forearm,  and  these 
spring  from  the  division  of  the  brachial  trunk.  They  are  named 
radial  and  ulnar  from  their  position  in  the  limb  ;  and  both  reach 
the  palm  of  the  hand,  where  they  form  arches  and  supply 
branches  to  the  fingers.  Both  are  placed  deeper  near  the  elbow 
than  at  the  wrist. 


a.  Anastomotic    branch    of   the 

brachial  trunk. 

b.  End  of  the  brachial  artery. 

c,  d.  Unnamed  cutaneous  offsets  : 
the  former  from  the  brachial, 
and  the  latter  from  the  radial 
artery. 


/.  Radial  artery. 
g.  Superficial  volar  branch. 
h.  Ulnar  artery. 

n.  Cutaneous  median  vein,  joining 
a  deep  companion  vein. 


The  radial  artenj^  /,  is  the  more  exteraal  of  the  two  blood- 
vessels in  the  forearm,  and  inclines  from  the  bifurcation  of  the 
brachial  trunk  to  the  lower  end  of  the  radius  ;  it  then  winds  to 
the  back  of  the  wrist  below  the  radius,  and  enters  the  hand. 
The  part  from  the  wTist  onwards  will  be  included  in  other  dissec- 
tions (Plates  X.  and  xi.).  A  line  from  the  centre  of  the  elbow-joint 
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to  the  styloid  process  of  the  radius  will  mark  the  course  of  the 
yessel  on  the  front  of  the  forearm. 

In  the  itpper  half  of  the  forearm  the  artery  is  concealed  by  the 
supinator  longns  ;*  and  it  rests  in  succession  on  the  supinator 
brevift,  pronator  teres,  C,  and  flexor  sublimis  digitorum,  F. 

Vcnas  comites  lie  on  the  sides  of  the  artery.  But  no  nenre  \& 
in  contact  with  it — ^the  radial  being  placed  too  far  out. 

This  part  of  tlie  artery  may  be  superficial  to  the  long  supinator, 
lying  even  in  the  integuments  when  there  is  an  unusual  origin 
from  the  brachial. 

In  the  loicer  half  of  the  forearm  the  vessel  is  not  oorered  by 
muscle,  but  is  contained  in  a  hollow  between  the  tendons  of  the 
flexor  carpi  radialis,  E,  and  supinator  longus,  L.  Only  the 
common  teguments  cover  the  vessel  here.  It  is  supported  by  part 
of  the  flexor  sublimis,  F,  flexor  longus  pollicis,  H,  and  lower 
down  by  the  pronator  quadratus  and  the  end  of  the  radius. 

Tlie  usual  veins  surround  the  artery.  The  radial  nerve,  3,  is  at 
some  little  distance  outside  the  vessel,  and  becomes  cutaneous 
behind  the  tendon  of  the  supinator  longus. 

The  offsets  of  the  radial  artery  are  for  the  most  part  smaU,  but 
near  the  elbow  and  wrist  they  acquire  greater  size.  No  one  is 
large  enough  usually  to  interfere  with  the  placing  a  ligature  on 
the  trunk. 

Ligature  of  the  radial  artery. — In  the  upper  half  the  vessel 
would  not  require  to  be  tied  in  the  living  body  unless  it  was 
wounded.  In  seeking  it  amongst  the  tissues  infiltrated  with 
blood  the  supinator  longus,  and  the  line  of  the  vessel,  will  serve 
as  material  aids  to  the  surgeon. 

In  the  lower  third  of  the  forearm,  the  radial  may  be  secured 
for  a  wound  in  the  palm  of  the  hand.  With  a  cut  about  one  inch 
and  a  half  long  the  integuments  and  superficial  veins  and  nerves 
are  to  be  divided  in  the  line  of  the  vessel.    The  fascia  may  be 

*  In  Anatomical  Plates  the  radial  artery  is  usually  delineated  with  the 
mipinator  longus  removed  from  it,  as  if  the  vessel  was  uncovered  by  muscle  in 
the  upper  half  of  tlio  forearm.  In  this  Plate  the  muscle  is  sho\!\Ti  covering 
the  artery,  as  it  exists  before  it  is  displaced,  to  impress  upon  the  memory  the 
fact  that  where  the  radial  is  so  protected  it  cannot  bo  easily  reached. 
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careftilly  cut  for  the  same  extent.  After  the  sheath  haa  been 
opened  and  separated  from  its  contents  in  the  osnal  way,  the 
aneurism  needle  may  be  carried  round  the  artery. 

As  this  part  of  the  radial  is  so  superficial  the  student,  when 
first  practising  the  operation,  cuts  oftentimes,  not  only  the  cover- 
ings of  the  limb,  but  also  the  artery. 

If  the  vessel  is  tied  for  a  wound  near  the  wrist  two  ligatures 
should  be  applied,  although  the  size  is  so  small,  on  account  of  the 
free  communication  of  the  radial  with  the  ulnar  artery  in  the  palm 
of  the  hand. 

BrmicJies  of  the  "artery, — Small  unnamed  muscular  aud  cuta- 
neous offsets  leave  the  trunk  of  the  artery  at  intervals  ;  and  larger 
named  branches  arise  near  the  beginning  and  ending. 

The  recurrent  radial  ascends  under  cover  of  the  supinator 
longus,  and  anastomoses  on  the  outer  part  of  the  elbow  with  the 
superior  profunda  (Plate  xii.)  :  it  supplies  some  of  the  outer 
group  of  muscles. 

The  superficial  volar  branch,  g^  descends  to  the  hand  across  or 
through  the  short  muscles  of  the  thumb.  When  small,  it  ends  in 
those  muscles  ;  and  when  larger,  it  joins  the  superficial  palmar 
arch  (Plate  x.).  With  this  vessel  of  very  unusual  size  a  wound 
of  it  might  require  to  be  tied. 

The  anterior  carpal  branch  (Plate  ix.  d),  which  is  generally  so 
small  as  not  to  deserve  notice,  arises  near  the  wrist,  and  is  lost 
on  the  carpus. 

Muscular  and  cutaneous  brandies  arise  at  tolerably  regular 
intervals.  One  to  the  integuments  is  marked  by  c.  From 
a  muscular  branch  near  the  wrist  a  twig  entered  the  median 
nerve. 

The  ulnar  artery,  A,  is  concealed  almost  entirely  by  muscles 
whilst  it  is  in  the  forearm,  only  a  small  part  near  the  wrist  being 
visible  before  the  natural  position  of  the  flexor  carpi  ulnaris  has 
been  disturbed.*    And  the  part  of  the  artery,  which  is  repre- 

•  In  Plates  of  the  vessels  of  the  forearm,  where  the  ulnar  artery  is  laid  bare 
to  view  in  the  lower  third  or  more,  the  flexor  carpi  ulnaris  has  been  drawn 
aside  in  the  dissection.  This  rather  deep  condition  of  the  artery  should  be 
kept  in  mind  in  any  attempt  to  put  a  ligature  on  it. 
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sented,  appears  smaller  than  it  is  commonly,  in  consequence  of 
being  partly  covered  by  the  venae  comites.  The  course  and  the 
branches  of  the  artery  are  shown  in  Plate  ix. 

NERVES  OF  THE  FOREARM. 

Three  nerves,  viz.,  median,  ulnar,  and  radial,  are  visible  for  a 
short  distance  in  this  dissection  of  the  superficial  muscles  of  the 
forearm. 


1.     Cutaneous  part  of  the  mus- 
culo-cutaneous,  named   ex- 
ternal cutaneous  of  the  fore- 
arm. 
2f  2.  Median  nerve. 


3.  Radial  nerve. 

4.  Cutaneous  palmar  branch  of  the 

median  nerve. 

5.  Palmar  part  of  the  ulnar  nerve. 


The  median  Tiervey  2,  is  superficial  for  two  inches  above  the 
wrist,  and  is  placed  on  the  outer  side  of  the  tendons  of  the  flexor 
sublimis.  As  it  passes  through  the  forearm  it  lies  beneath  the 
superficial  flexors.  From  the  forearm  it  is  continued  to  the  hand 
beneath  the  annular  ligament.  The  following  offset  arises  from 
this  part  of  the  nerve. 

The  cutaneous  jpahnar  branch,  4,  pierces  the  deep  fascia  near  the 
wrist,  and  crosses  over  the  annular  ligament  to  end  in  the  integu- 
ments of  the  ball  of  the  thumb  and  palm  of  the  hand ;  at  its 
ending  it  communicates  with  the  ulnar  nerve. 

The  radial  nerve,  3,  is  a  tegumentary  branch  of  the  musculo- 
spiral  (Plate  xii.  2),  and  ends  on  the  back  of  the  hand.  Becoming 
superficial  behind  the  tendon  of  the  supinator  longus,  it  terminates 
in  the  teguments  of  the  back  of  the  thumb,  of  the  next  two  digits, 
and  sometimes  of  half  the  ring  finger. 

The  ulnar  mrve,  5,  enters  the  palm  of  the  hand  over  the  annular 
ligament ;  its  tennination  is  given  in  Plate  x.  This  is  the  only 
part  of  the  nerve  laid  bare  before  the  flexor  carpi  ulnaris  has  been 
turned  aside  ;  and  this  is  partly  concealed  by  the  ulnar  vessels. 


DESCRIPTION  OF  PLATE  IX. 


This  Plate  represents  the  dissection  of  the  deep  muscles  on  the 
front  of  the  forearm,  with  the  vessels  and  nerves  in  contact  with 
them. 

To  make  ready  the  dissection  cut  through  near  the  humerus 
and  remove  the  inner  group  of  the  superficial  muscles,  seen  in 
Plate  viii.,  except  the  pronator  teres  on  the  outside,  and  the  flexor 
carpi  nlnaris  on  the  inside  ;  then  draw  upwards  the  pronator, 
and  inwards  slightly  the  last  muscle  from  the  ulnar  vessels.  The 
small  veins  with  the  branches  of  the  arteries  have  been  taken 
away. 

DEEP  MUSCLES  OF  THE  FOREARM. 

The  deep  muscles  are  three  in  number  :  two  flex  the  digits,  and 
one  pronates  the  radius.  One  a  flexor  of  the  thumb,  lies  on  the 
radius ;  and  the  other  large  muscle  covering  the  ulna,  is  the 
common  flexor  of  the  fingers.  The  pronator  is  placed  beneath  the 
other  two  near  the  wrist. 


A.  Lower  end  of  the  biceps. 

B.  BrachUlis  anticus. 

C.  Sapinator  longus. 

D.  Pronator  teres. 

F.  Conjoined  palmaris  longus  and 

flexor  carpi  radialis  cnt,  and 
turned  aside. 

G.  Flexor  carpi  ulnaris. 
H.  Supinator  brevis. 

J.    Cut  end  of  the  flexor  sublimis. 
K.  Flexor  longus  pollicis. 


L.  Flexor  profundus  digitorum. 

N.  Slip  of  flexor  longus  pollicis. 

0.  Extensor  ossis  metacarpi  pol- 
licis. 

P.  Pronator  quadratus  muscle. 

Q.  Tendons  of  flexor  sublimis  cut. 

R.  Tendon  of  flexor  carpi  radialis. 

X.  Anterior  annular  ligament. 

f  Internal  intermuscular  septum 
of  the  arm. 


The  flexor  longus  pollicis,  K,  arises  from  the  upper  three-fourths 
of  the  anterior  surface  of  the  shaft  of  the  radius  ;  from  the  con- 
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eented,  appears  smaller  than  it  is  commonly,  in  consequence  q( 
being  partly  covered  by  the  venae  comites.  The  course  and  the 
branches  of  the  artery  are  shown  in  Plate  ix. 

NERVES  OF  THE  FOREARM. 

Three  nerves,  viz.,  median,  ulnar,  and  radial,  are  visible  for  a 
short  distance  in  this  dissection  of  the  superficial  muscles  of  the 
forearm. 


1.     Cutaneous  part  of  tho  mus- 
culo-cutaneous,  named   ex- 
ternal cutaneous  of  the  fore- 
arm. 
2,  2.  Median  nerve. 


3.  Radial  nerve. 

4.  Cutaneous  palmar  branch  of  the 

median  nerve. 

5.  Palmar  part  of  the  ulnar  nerve. 


The  median  nerve,  2,  is  superficial  for  two  inches  above  the 
wrist,  and  is  placed  on  the  outer  side  of  the  tendons  of  the  flexor 
subliiiiis.  As  it  passes  through  the  forearm  it  lies  beneath  the 
superficial  flexors.  From  the  forearm  it  is  continued  to  the  hand 
beneath  the  annular  ligament.  The  following  offset  arises  from 
this  i)art  of  the  nerve. 

The  cutaneous  2)aJmar  branch,  4,  pierces  the  deep  fascia  near  the 
wrist,  and  crosses  over  the  annular  ligament  to  end  in  the  integu- 
ments of  the  ball  of  the  thumb  and  palm  of  the  hand ;  at  its 
ending  it  communicates  with  the  ulnar  nerve. 

The  radial  nerve,  3,  is  a  tegumentary  branch  of  the  musculo- 
spiral  (Phile  xii.  2),  and  ends  on  the  back  of  the  hand.  Becoming 
superficial  behind  the  tendon  of  the  supinator  longus,  it  terminates 
in  the  teguments  of  the  back  of  the  thumb,  of  the  next  two  digits, 
and  Kometinies  of  half  the  ring  finger. 

The  ulnar  nerve,  5,  enters  the  palm  of  the  hand  over  the  annular 
ligament ;  its  tennination  is  given  in  Plate  x.  This  is  the  only 
part  of  the  nerve  laid  bare  before  tlie  flexor  carpi  ulnaris  has  been 
turned  aside  ;  and  this  is  partly  concealed  by  the  ulnar  vessels. 


DESCRIPTIOxX  OF  PLATE  IX. 


This  Plate  represents  the  dissection  of  the  deep  muscles  on  the 
front  of  the  forearm,  with  the  vessels  and  nerves  in  contact  with 
them. 

To  make  ready  the  dissection  cut  through  near  the  humerus 
and  remove  the  inner  group  of  the  superficial  muscles,  seen  in 
Plate  viii.,  except  the  pronator  teres  on  the  outside,  and  the  flexor 
carpi  ulnaris  on  the  inside  ;  then  draw  upwards  the  pronator, 
and  inwards  slightly  the  last  muscle  from  the  ulnar  vessels.  The 
small  veins  with  the  branches  of  the  arteries  have  been  taken 
away. 

DEEP  MUSCLES  OF  THE  FOREARM. 

The  deep  muscles  are  three  in  number :  two  flex  the  digits,  and 
one  pronates  the  radius.  One  a  flexor  of  the  thumb,  lies  on  the 
radius ;  and  the  other  large  muscle  covering  the  ulna,  is  the 
common  flexor  of  the  fingers.  The  pronator  is  placed  beneath  the 
other  two  near  the  wrist. 


A.  Lower  end  of  the  biceps. 

B.  Brachialis  anticus. 

C.  Supinator  longos. 

D.  Pronator  teres. 

F.  Conjoined  palmaris  longus  and 
flexor  carpi  radialis  cut,  and 
turned  aside. 

6.  Flexor  carpi  ulnaris. 

H.  Supinator  brevis. 

J.    Cut  end  of  the  flexor  snblimis. 

K.  Flexor  longus  poUicis. 


L.  Flexor  profundus  digitorum. 

N.  Slip  of  flexor  longus  pollicis. 

0.  Extensor  ossis  metacarpi  pol- 
licis. 

P.  Pronator  quadratus  muscle. 

Q.  Tendons  of  flexor  sublimis  cut. 

R.  Tendon  of  flexor  carpi  radialis. 

X.  Anterior  annular  ligament. 

t  Internal  intermuscular  septum 
of  the  arm. 


The  flexor  longus  poUicis,  K,  arises  from  the  upper  three-fourths 
of  the  anterior  surface  of  the  shaft  of  the  radius  ;  from  the  con- 
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tiguous  interosseous  membrane  ;  and  sometimes  by  a  round  slip, 
N,  from  the  inner  part  of  the  coronoid  process  of  the  ulna.  Its 
tendon  passes  beneath  the  annular  ligament,  X,  and  is  conreyed 
along  the  thimib  by  a  fibrous  sheath  to  be  inserted  into  the  last 
phalanx. 

Most  of  the  muscle  is  covered  by  the  flexor  sublimis,  but  part  of 
it  below  is  in  contact  with  the  radial  artery  where  the  pulse  is  felt. 
Between  the  upper  attachment  of  this  muscle  and  the  supinator 
brevis,  H,  is  a  narrow  slip  of  bone  from  which  the  flexor  sublimis 
digitorum  arises. 

The  muscle  bends  the  phalanges  of  the  thumb,  and  brings  the 
metacarpal  bone  towards  the  palm  of  the  hand.  It  will  flex  the 
wrist  after  the  digit. 

Flexor  profundus  digitorum,  L  (perforans).  It  arises  from  the 
anterior  and  inner  surfaces  of  tlie  shaft  of  the  ulna  as  low  as  the 
pronator  quadratus  ;  and  other  fibres  spring  fit)m  the  membranes 
outside  and  inside  the  bony  attachment,  viz.,  from  the  interosseous 
membrane  externally,  and  fit)m  an  aponeurosis  common  to  this 
muscle  and  the  flexor  carpi  ulnaris  internally.  The  fleshy  fibres 
end  in  tendons  which  are  united  together  above  the  wrist,  only 
the  most  external  being  separate ;  and  these,  passing  beneath 
the  annular  ligament,  X,  and  across  the  hand,  are  inserted  into 
the  last  phalanges  of  the  fingers.     See  Plate  x. 

On  the  sides  of  the  muscle  are  the  fiexor  longus  pollicis,  K,  and 
fiexor  carpi  ulnaris,  G.  On  it  rest  the  ulnar  vessels,  and  the  ulnar 
and  median  nerves. 

This  muscle  bends  the  last  phalanx  of  each  finger,  and  con- 
tinuing its  action  it  will  aid  in  flexing  the  other  phalanges  and 
the  wrist. 

The  pronator  quadratics,  P,  lies  beneath  the  preceding,  and 
covers  the  lower  ends  of  the  bones  of  the  forearm  for  about 
two  inches,  though  more  of  the  ulna  than  of  the  radius. 
Scarcely  any  part  of  the  muscle  is  seen,  but  the  interosseous 
nerve  and  artery  pass  beneath  its  upper  edge,  marking  its  extent 
upwards. 

It  is  covered  by  the  other  two  muscles  of  the  deep  layer,  and 
the  radial  vessels  touch  the  outer  edge,  near  the  wrist. 
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It  acts  on  the  radius,  moving  the  lower  end  round  the  uhia  so 
as  to  put  down  the  pahn  of  the  hand. 

Movement  of  the  radius. — The  rotatory  motion  of  the  hand  is 
due  to  the  movement  forwards  and  backwards  of  the  lower  end 
of  the  radius  over  the  ulna.  When  that  bone  is  brought  for- 
wards the  palm  of  the  hand  is  placed  down,  or  the  limb  is  pro- 
nated  ;  and  when  the  bone  is  moved  back  the  dorsum  of  the 
hand  is  turned  towards  the  ground,  and  the  member  is  supinated. 
The  pronator  muscles  are  in  fix)nt,  and  passing  from  the  inner 
side  of  the  limb  draw  forwards  the  radius  ;  while  the  supinators 
which  turn  back  the  bone  are  placed  on  both  the  fit)nt  and 
hinder  part  of  the  limb.  The  action  of  the  supinators  will  be 
given  with  the  description  of  Plate  xii. 

Two  pronators  are  connected  with  the  radius  ; — one,  pronator 
teres  of  the  superficial  layer,  being  attached  about  midway 
between  the  ends  ;  and  the  other,  pronator  quadratus,  of  the  deep 
layer,  is  fixed  into  the  lower  part.  Both  are  therefore  inserted 
below  the  upper  half  of  the  bone ;  and  during  their  contraction 
the  lower  end  of  the  radius  is  moved  over  the  ulna — the  upper 
end  not  changing  its  position  to  that  bone,  but  rotating  like  a 
wheel  in  a  sling.  And  as  the  active  supinators  (supinator  brevis 
and  biceps)  are  fixed  to  the  upper  part  of  the  radius,  their 
influence  on  the  lower  end  is  neutralised  as  soon  as  the  bone 
is  broken  through  at  or  near  the  middle;  and  so  the  lower  frag- 
ment can  be  moved  forwards  without  obstacle  by  the  action  of 
the  pronators. 

Fracture  of  the  raditcs  near  or  below  the  middle  is  attended  by 
pronation  of  the  hand,  and  by  displacement  of  the  lower  fragment, 
in  consequence  of  the  action  of  one  or  both  of  the  pronators,  and 
of  the  weight  of  the  hand  articulated  to  the  radius.  But  the 
upper  fragment  of  the  broken  bone  does  not  change  its  place ; 
it  remains  on  the  outer  side  of  the  ulna,  though  tilted  away 
from  that  bone  by  the  action  of  the  supinators.  Readjustment  of 
the  displaced  lower  fragment  will  be  made  by  supinating  the 
hand,  as  this  movement  carries  back  at  the  same  time  the  lower 
end  of  the  broken  radius  into  contact  with  the  upper.  Future 
displacement  of  the  lower  fragment  will  be  prevented  if  the 
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weight  of  the  hand  is  taken  off  by  fixing  the  forearm  and  hand 
with  splints  in  a  position  midway  between  pronation  and  supina- 
tion, so  that  the  thumb  shall  be  in  a  line  with  the  upper  pan 
of  the  radius,  and  the  palm  of  the  hand  shall  be  turned  to  the 
chest. 

Should  the  lower  fragment  not  be  brought  well  into  line  with 
the  upi)or  by  the  |x>sition  of  the  forearm  above-said,  it  will  be 
necessary  to  place  the  hand  quite  supine  (the  palm  of  the  hand 
looking  directly  upwards),  and  to  fix  it  with  splints  in  that 
posture,  as  was  recommended  by  Mr.  Lonsdale.* 

In  fracture  of  the  shafts  of  both  hones  of  the  forearm,  the  lower 
ends,  as  in  fracture  of  the  radius,  depart  from  the  line  of  the 
upper  ends,  being  dragged  away  by  the  weight  of  the  hand. 
They  have  further  a  tendency  to  approximate  across  the  inter- 
osseous space,  and  will  therefore  be  easily  made  to  touch  by  any 
constriction,  such  as  a  bandage  round  the  limb. 

By  supinating  the  hand  in  the  manner  described  for  fiwjture  of 
the  radius,  the  lower  displaced  ends  will  be  brought  to  the  upper 
fixed  parts  of  the  bones.  And  with  the  view  of  keeping  apart 
the  bones,  gentle  pressure  with  a  narrow  graduated  pad  is  some- 
times employed  along  the  front  and  back  of  the  forearm  in  a  line 
with  the  interval  between  the  fixed  upper  extremities.  Pressure 
by  means  of  a  bandage  is  not  to  be  made  on  the  member,  lest  the 
broken  ends  be  approximated  by  it,  and  the  movements  of  the 
radius  be  lost  by  this  bone  blending  with  the  ulna  in  the  process 
of  union.  Redisplacement  of  the  apposited  ends  may  be  pre- 
vented by  splints  reaching  from  the  elbow  to  the  fingers. 

ARTERIES  OF  THE  FOREARM. 

Both  radial  and  ulnar  arteries  are  laid  bare  in  the  dissection, 
but  the  anatomy  only  of  the  ulnar  and  its  branches  will  be  now 
given.  For  a  short  distance  above  the  elbow- joint  the  brachial 
trunk  is  shown. 


•  *'  Fracture  of  the  Forearm."     By  Edward  T/onsdale.     Medical  GazfU^, 
1832,  p.  910. 
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a.  Brachial  artery. 

b.  Radial  artery. 

c.  Ulnar  artery. 

d.  Anterior  carpal  branch  of  the 

radial  trunk.  | 


c  Saperficial  volar  branch. 

g.  Posterior  ulnar  recurrent  branch. 

k.  Anterior  interosseous. 

n.  Median  artery. 


The  ulnar  artery,  c,  tends  to  the  inner  side  of  the  limb,  and 
enters  the  pabn  of  the  hand  in  front  (Plate  x.).  It  keeps  the 
name  nlnar  from  the  bifdrcation  of  the  brachial  tmnk  to  the 
lower  border  of  the  annular  ligament>  X. 

The  artery  has  a  curved  course  in  the  forearm.  At  its 
npper  part  R  is  directed  inwards,  but  at  the  lower  part  it  is 
straight.  A  line  on  the  surface,  to  mark  the  straight  part  of 
the  artery,  should  be  drawn  from  the  inner  condyle  of  the 
humerus  to  the  inner  side  of  the  pisiform  bone.  It  is  covered  by 
muscles  in  the  upper  half  of  the  forearm,  but  becomes  more 
superficial  below. 

In  the  deep  part  of  its  course,  viz.,  between  the  origin  and  the 
meeting  with  the  flexor  carpi  ulnaris,  G,  the  vessel  is  curved  with 
the  convexity  upwards.  It  is  covered  by  the  superficial  layer  of 
muscles  except  the  flexor  carpi  ulnaris ;  and  it  rests  firstly  on 
the  lower  part  of  the  brachialis  anticus,  B,  and  afterwards  on  the 
flexor  profundus  digitorum,  L. 

Companion  veins  are  ranged  on  its  sides,  with  communicating 
branches  over  the  artery. 

The  median  nerve,  1,  is  placed  inside  the  ulnar  artery  for  about 
an  inch  ;  it  then  crosses  over,  and  leaves  that  vessel  in  the  fore- 
arm. The  ulnar  nerve,  3,  approaches  the  artery  about  half  way 
between  the  wrist  and  elbow-joints,  from  which  point  it  is  situate 
inside,  and  close  to  the  vessel. 

The  lower  half  of  the  artery  lies  along  the  flexor  carpi  ulnaris, 
6,  by  which  it  is  overlapped  (Plate  viii.);  and  it  is  therefore  more 
deeply  placed  than  the  corresponding  part  of  the  radial  vesseL 
On  its  outer  side  are  the  tendons  of  the  flexor  sublimis 
digitorum,  F  (Plate  viii.),  and  it  lies  on  the  flexor  digitorum 
profundus,  L. 

The  companion  veins  join  together  freely  over  the  artery, 
and  the  ulnar  nerve,  3,  is  in  contact  with  it  on  the  inner  side. 
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Filaments  of  the  palmar  cntaneons  branch,  6,  of  the  ulnar  nerre 
entwine  aronnd  the  vessel. 

As  the  artery  rests  on  the  annular  ligament  of  the  wrist,  it 
is  very  near  the  pisiform  bone  ;  it  is  crossed  by  a  dip  from  the 
flexor  carpi  ulnaris  to  the  annular  ligament,  and  is  concealed  bj 
some  fleshy  bandies  of  the  palmaris  brevis  muscle  (Plate  viii.). 
The  nerve,  still  internal,  intervenes  between  the  bone  and  the 
artery. 

All  the  offsets  of  this  lower  part  are  too  small  to  be  considered 
of  moment  in  ligature  of  the  artery. 

Ligature  of  the  artery  at  its  lower  fourth,  which  is  sometimes 
practised  for  a  wound  of  the  trunk  in  the  palm  of  the  hand,  is  a 
simple  operation;  and  an  inspection  of  Plate  viii.  will  render  more 
intelligible  the  following  remarks. 

Drawing  back  the  inner  part  of  the  hand  so  as  to  stretch  and 
depress  the  tendon  of  the  flexor  carpi  ulnaris,  make  a  cut  about 
two  inches  long  in  the  hollow  observable  on  the  surface,  and  cany 
it  through  the  integuments  and  the  deep  fascia  down  to  the  flexor 
tendon.  By  bending  the  wrist,  the  tendon  will  be  relaxed,  and 
can  be  moved  aside.  Under  the  muscle  but  covered  by  a  deeper 
layer  of  fascia,  which  is  to  be  divided,  the  vessels  and  nerve  will 
appear — the  nerve  being  internal  and  serving  as  the  deep  guide 
to  the  artery. 

When  the  sheath  has  been  opened,  and  the  artery  detached  from 
it  and  the  surrounding  veins,  the  needle  carrying  the  ligature 
can  be  passed  easily  under  the  vessel. 

In  tying  the  vessel  for  a  wound  near  the  wrist  two  ligatures  are 
to  be  used,  as  in  the  radial  artery,  because  blood  may  be  poured 
out  above  and  below. 

Bramhes, — ^Named  offsets  arise  near  the  large  joints  of  the 
wrist  and  elbow,  and  smaller  muscular  branches  leave  the  trunk 
at  short  intervals. 

The  posterior  recurrent  branch,  g,  is  continued  beneath  the 
superficial  layer  of  muscles  to  the  space  between  the  inner 
condyle  of  the  huraems  and  the  olecranon  process,  where  it  sup- 
plies the  joint,  and  communicates  with  the  inferior  profrmda  and 
anastomotic  branohes  (Plate  iv.). 
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Near  its  beginning,  a  small  branch,  anterior  ulnar  recurrent^ 
ascends  nnder  the  pronator  teres  to  join  the  anastomotic  branch. 

The  interosseous  artery  arises  near  the  preceding,  and  divides 
into  two,  anterior  and  posterior,  for  the  front  and  back  of  the 
limb.    The  posterior  is  seen  in  Plate  xii. 

The  anterior  interosseous,  h,  mns  on  the  interosseous  mem- 
brane between  the  two  deep  flexors  as  fiir  as  the  pronator 
quadratus,  P,  where  it  passes  through  the  membrane  to  end  on 
the  back  of  the  wrist  (Plate  xiL)  :  as  the  artery  leaves  the  front 
of  the  limb  it  sends  a  branch  on  the  interosseous  membrane  to 
the  front  of  the  wrist. 

It  supplies  branches  to  the  deep  muscles.  Another  offset 
median^  n,  supplies  the  median  nerre  and  the  flexor  sublimis 
muscle  :  sometimes  this  last  branch  is  large,  and  is  continued 
with  the  nerve  to  join  the  pahnar  arch  in  the  hand. 

A  metacarpal  branch  proceeds  along  the  inner  edge  of  the  meta- 
carpal bone  of  the  little  finger,  on  which  it  ends. 

A  small  anterior  carpal  branch  takes  origin  opposite  the  lower 
edge  of  the  pronator  quadratus :  it  joins  the  corresponding 
branch  of  the  radial  artery. 

Some  cutaneous  offsets  pass  forwards  to  the  integuments  at  the 
outer  edge  of  the  flexor  carpi  ulnaris :  three  of  these  may  be 
observed  in  Plate  viii 

NERVES  OF  THE  FOREARM. 

The  median  and  ulnar  nerves  supply  the  muscles  on  the  front 
of  the  forearm,  whilst  the  integuments  receive  nerves  mostly  fix)m 
other  trunks.  The  two  have  a  marked  difference  in  position 
when  entering  and  leaving  the  forearm  :  thus  above,  the  median 
is  superficial  in  fix)nt  of,  and  the  ulnar  is  behind  the  elbow  ;  but 
below,  the  median  is  deeply  placed  beneath  the  annular  ligament, 
whilst  the  ulnar  passes  over  the  ligament. 


1.  Trunk  of  the  median  nerve. 

2.  Anterior  interosseous  branch. 
8.  Ulnar  nerve. 

4.  Branches  of  ulnar  nerve  to  flexor 
carpi  ulnaris  muscle. 


5.  Branch  of  ulnar  nerve  to  flexor 

digitorum  profundus. 

6.  Cutaneous  palmar  branch  of  the 

ulnar. 

7.  Palmar  cutaneous  nerve  of  tlie 

median. 

o  2 
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The  median  nerve,  1,  courses  between  the  superficial  and  deep 
layers  of  muscles,  till  about  two  inches  above  the  wrist  where  it 
approaches  the  surface  (Plate  viii.).  It  distributes  nerves  to  all 
the  superficial  muscles  except  the  flexor  carpi  ulnaris,  and  offsets 
of  its  interosseous  branch  supply  the  deep  muscles. 

Muscular  offsets  may  be  seen  entering  the  pronator  teres,  D, 
a /the  p^^dmaris  longus  and  flexor  carpi  radialis,  F,  and  the  flexor 
Bublimis,  J. 

The  anterior  interosseous  branch,  2,  runs  on  the  front  of  the 
interosseous  membrane,  with  the  artery  of  the  same  name,  between 
or  in  the  fibres  of  the  flexors  of  the  digits,  and  ends  below  in  the 
pronator  quadratus,  P.  It  supplies  the  outer  half  of  the  flexor 
digitorum  profundus,  and  the  whole  of  each  of  the  other  two 
muscles,  viz.,  flexor  pollicis,  and  pronator  quadratus. 

The  cutaneous  palmar  branch,  7,  arises  near  the  wrLst :  it  is 
described  with  Plate  viii. 

The  ulfiar  nerve,  3,  is  directed  through  the  forearm  along  the 
flexor  carpi  ulnaris  muscle,  in  the  position  of  a  line  from  the 
inner  condyle  of  the  humerus  to  the  pisiform  bone.  Branches  are 
supplied  to  one  muscle  and  a  half. 

Articular  filaments. — Behind  the  elbow  one  or  two  slender  twigs 
are  famished  to  the  joint. 

Muscular  offsets, — One  or  two  nerves,  4,  enter  the  flexor  carpi 
ulnaris ;  and  one,  5,  belongs  to  the  inner  half  of  the  flexor 
digitorum  profundus. 

The  palmar  cutaneous  branch,  6,  is  conveyed  along  the  lower 
half  or  third  of  the  ulnar  artery  to  the  integimients  of  the 
palm  of  the  hand :  it  sends  offsets  around  the  artery,  and  joins 
the  palmar  branch  of  the  median  nerve  at  its  ending. 


DESCRIPTION  OF  PLATE  X. 


Views  of  the  two  dissections  of  the  palm  of  the  hand,  which 
are  needed  to  lay  bare  the  superficial  and  deep  muscles,  vessels, 
and  nerves. 

Figure  !• 

In  the  left-hand  figure  the  superficial  palmar  arch  of  the  ulnar 
artery,  with  its  offsets,  the  nerves  to  the  digits,  and  the  tendons  of 
the  flexor  muscles  are  delineated. 

In  making  the  dissection  the  integuments  and  the  deep  palmar 
fascia  are  first  to  be  removed.  The  former  may  be  raised  by  a  cut 
along  the  centre  of  the  palm,  terminated  by  cross  cuts  at  the  wrist 
and  the  roots  of  the  fingers  ;  and  as  the  inner  flap  is  raised,  the 
palmaris  brevis  muscle  will  be  met  with  in  the  fat.  After  the 
palmar  fascia  has  been  denuded,  and  its  arrangement  at  the 
fingers  examined,  it  may  be  cut  behind,  where  it  joins  the  tendon 
of  the  palmaris  longus,  E  ;  and  it  is  then  to  be  thrown  forwards. 

By  taking  away  the  teguments  of  one  finger,  say  the  middle, 
the  sheaths  of  the  flexor  tendons  will  come  into  view  ;  and  after 
the  removal  of  the  sheath,  the  arrangement  of  the  tendons  will  bo 
manifest,  as  in  the  ring  finger. 

CEJTTRAL  MUSCLES  OF  THE  PALM. 

In  the  hollow  of  the  hand  lie  the  flexor  tendons,  with^ome  other 
muscles.  Laterally  the  muscles  of  the  thumb  and  little  finger  form 
on  each  side  a  ball  or  prominence,  to  be  noticed  afterwards  ;  and 
the  group  on  the  inner  side  is  partly  covered  by  the  small  sub- 
cutaneous palmar  muscle. 
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A.  Palmarifl  breYis. 

B.  Abdactor  poUicis. 

D.    Flexor  breyis  pollicis  (outer 

head).      ' 
£.    Tendon  of  palmaris  longos. 
G.     Adductor  minimi  digiti. 
H.    Adductor  pollicis. 
J.     Abductor  minimi  digitL 
K.  K.  Pieces  of  the  sheath  of  the 

flexor  tendons. 
li.     Part  of  the  palmar  fascia. 


N.    First     dorsal     interosBeoas 

muscle. 
0.  0.  Two  outer  lombricales. 
R.    Tendons  of  the  flexor  digit- 

orum  sublimis. 
S.     Tendon  of  flexor  carpi  ol- 

naris. 
y.     Flexor  sublimis  tendons  in 

the  palm  of  the  hand. 
W.    Tendon  of  flexor  pro^mdus 

to  the  ring  finger. 
Z.     Anterior  annular  ligament 


Palmaris  hrevisy  A. — ^This  small  snbcutaneons  muscle  is  un- 
attached to  bone.  Consisting  of  fleshy  bundles,  more  or  less 
separate,  which  are  attached  to  the  palmar  fascia,  L,  it  is  inserted 
into  the  skin  at  the  inner  border  of  the  hand,  extending  down- 
wards a  varying  distance  from  the  pisiform  bone.  Its  insertion  is 
marked  by  a  surface  depression. 

When  the  muscle  contracts  it  eleyates  the  skin  on  the  mner 
side  of  the  hand,  and  increases  slightly  the  depth  of  the  palmar 
hollow. 

The  tendon  of  \hQ  jpalmaris  longus^  E,  enters  the  hand  oyer  the 
annular  ligament :  &om  its  outer  side  an  offset  is  prolcmged  to 
the  thumb  muscles,  whilst  the  main  part  ends  in  the  palmar 
fascia. 

Tendons  of  the  flexor  sublimis  digitorvm^  V. — Four  in  number, 
they  are  directed  through  the  palm  oyer  the  deep  flexor  ;  and  at 
the  root  of  each  finger  one  enters  the  sheath  of  the  digit,  K,  with 
a  tendon  of  the  deep  flexor.  Near  the  front  of  the  metacarpal 
phalanx  each  is  slit  for  the  passage  of  the  deep  flexor  tendon,  W; 
and  it  is  inserted  by  two  slips  into  the  sides  of  the  second 
phalanx,  about  half  way  along  the  bone. 

This  muscle  brings  the  middle  phalanges  towards  the  palm,  and 
bends  thu9  the  nearest  phalangeal  joints — the  first  stage  in  the 
movement  of  closing  the  fingers.  As  the  fingers  are  approximated 
to  the  palm,  the  muscle  raises  the  metacarpal  phalanges  by  means 
of  the  digital  sheaths  binding  it  to  the  bones  ;  and  it  acts  finally 
as  a  flexor  of  the  wrist-joint. 
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Tendons  of  (he  flexor  profundiis  (Plate  ix.),  also  four  in  number, 
cross  the  palm  beneath  the  superficial  flexor,  and  may  be  seen  pro- 
jecting slightly  on  the  sides.  Entering  the  digital  sheaths,  each 
is  transmitted  through  the  accompanying  flexor  sublimis  tendon, 
as  is  shown  on  the  ring  finger,  and  passes  onwards  to  be  inserted 
by  a  single  piece  into  the  base  of  the  last  phalanx.  Small  rounded 
muscles,  the  lumbricales,  are  attached  to  these  tendons  in  the  palm 
(Fig.  ii.). 

Between  each  tendon  of  the  deep  flexor  and  the  fore  part  of  the 
middle  phalanx  is  a  thin  membranous  band  (opposite  W)  uniting 
the  two,  which  is  called  "  ligamentum  breve  ;"  and  intervening  in 
like  manner  between  each  piece  of  the  superficial  flexor  and  the 
firont  of  the  metacarpal  phalanx,  is  another  "  ligamentum  breve," 
to  fix  this  tendon  to  the  underlying  bone. 

The  deep  flexor  draws  forward  the  last  phalanges,  and  bends  the 
last  phalangeal  joints.  Still  continuing  to  shorten,  it  assists  the 
superficial  flexor  in  bending  the  metacarpo-phalangeal  joints  in 
the  act  of  shutting  the  fingers ;  and  combined  with  the  same 
muscle,  it  will  flex  the  wrist  when  the  digits  are  closed. 

In  amputating  on  the  living  body  through  the  phalangeal 
articulations,  some  difficulty  is  experienced,  when  the  joint  is 
opened  at  the  back,  in  entering  the  knife  between  the  ends  of 
the  bones,  owing  to  the  flexor  tendon  drawing  the  distal  against 
the  nearer  phalanx  ;  and  this  difficulty  is  increased  in  the  case  of 
the  last  joint,  in  consequence  of  the  smallness  of  the  part  held 
preventing  sufficient  force  being  employed  to  overcome  the 
tendon.  When  the  joint  is  opened  at  the  front  the  impeding 
tendon  has  been  previously  cut,  and  the  operation  can  be  executed 
without  hindrance  to  the  passage  of  the  knife. 

Sheath  of  the  flexor  tendons^  K. — In  each  finger  this  reaches 
from  the  palm  of  the  hand  to  the  last  phalanx.  It  is  constructed 
on  the  one  side  by  the  bones  ;  and  on  the  other  by  fibrous  bands, 
which  are  thinnest  opposite  the  joints  :  these  thinner  pieces  have 
been  removed  in  the  dissection. 

A  synovial  membrane  lines  each  sheath,  projecting  into  the 
palm  of  the  hand,  where  it  is  closed ;  and  long  tapering  folds 
(vincula  vasculosa)  arc  continued  from  it  to  the  tendons :  one  of 
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these,  connected  with  the  deep  flexor,  is  shown  in  the  opened 
sheath  of  the  ring  finger.  In  the  thnmb  and  the  little  finger  the 
synovial  membrane  of  the  sheath  is  continued  upwards  into  a 
large  sjnovial  membrane  which  surrounds  the  tendons  of  both 
flexors  beneath  the  annular  ligament. 


SUPERFICIAL  ARTERIES  OF  THE  HAND. 

The  arrangement  of  the  su^xirficial  palmar  arch  and  its  offsets, 
which  is  described  as  the  usual  one,  is  figured  here,  but  many 
hands  were  examined  before  this  condition  was  found.  The 
arteries  to  the  thumb  and  the  radial  side  of  the  fore  finger  will  be 
described  in  the  explanation  of  Fig.  ii. 


a.  Ulnar  artery  in  the  forearm. 

b.  Radial  artery  in  the  forearm. 

c.  Superficial  palmar  arch. 

d.  Superficial  volar  branch. 

/.   Four    digital    branches    of   the 
superficial  palmar  arch. 


g.  Communicating  artery  from  the 
palmar  arch  to  the  radial 
branch  of  the  index  finger. 

h.  Communicating  branch  to  the 
deep  arch  from  the  digital 
artery  of  the  little  finger. 


The  ulnar  artery^  a,  enters  the  hand  over  the  annular  ligament, 
and  curving  towards  the  ball  of  the  thumb  forms  the  superficial 
palmar  arch :  it  supplies  branches  to  the  greater  number  of  the 
digits. 

The  sKperficial  palmar  arch — the  continuation  of  the  ulnar 
artery — lies  across  the  hollow  of  the  hand,  between  the  lower 
border  of  the  annular  ligament  and  the  ball  of  the  thumb. 
With  its  convexity  towards  the  fingers,  it  reaches  nearly  as  far 
forwards  as  a  line  across  the  palm,  from  the  middle  of  the  fold 
between  the  thumb  and  the  fore  finger.  Diminishing  in  size,  it 
ends  externally  by  joining  branches  of  the  radial,  viz.,  the 
superficial  volar  branch,  d,  pretty  constantly,  and  occasionally 
the  branch  to  the  radial  side  of  the  forefinger  (Fig.  ii.,  d)  by 
means  of  the  small  communicating  branch,  g. 

At  its  inner  end  the  arch  is  covered  by  the  palmaris  brevis 
muscle.  A,  and  thence  to  the  ball  of  the  thumb,  by  the  integu- 
ments and  the  palmar  fascia :  it  rests  on  the  tendons  of  the 
flexors  of   the  digits,  and    on   the  ulnar  and  median  ner\'es. 
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Companion  yeins  lie  on  the  sides  of  the  artery.  From  the 
concavity  of  the  arch  spring  small  imnamed  offsets ;  and  from 
the  convexity  digital  arteries  proceed. 

The  digital  arteries^  four  in  number,  and  marked  each  with  the 
letter  /,  supply  three  digits  and  a  half.  In  their  course  to  the 
digits  the  three  outer  lie  over  interosseous  spaces,  whilst  the 
other  is  placed  along  the  inner  part  of  the  palm  ;  and  at  the  clcfb 
of  the  fingers  they  divide,  except  the  most  internal,  into  two  for 
the  contiguous  sides  of  the  digits.  Coursing  along  the  fingers 
they  are  united  by  a  loop  behind  each  phalangeal  joint ;  and  at 
the  end  of  the  finger  they  terminate  in  a  loop  which  gives  offsets 
to  the  tip,  as  is  seen  on  the  fourth  digit. 

The  following  communications  take  place  between  the  digital 
arteries  of  the  ulnar  and  the  branches  of  the  radial.  At  the 
inner  side  of  the  palm  the  branch  h,  which  springs  from  the 
artery  to  the  inner  side  of  the  little  finger,  joins  either  the  deep 
arch  or  an  interosseous  branch  ;  at  the  roots  of  the  fingers  the 
digital  arteries  anastomose  with  the  interosseous  branches  of  the 
deep  arch ;  and  at  the  tip  of  the  fore  finger  the  digital  artery  on 
the  ulnar  side  inosculates  with  the  arteria  radialis  indicis. 

In  the  hand  the  large  digital  vessels  and  nerves  lie  over  the 
intervals  between  the  metacarpal  bones ;  and  in  the  fingers  they 
occupy  the  sides.  Incisions  into  the  palm  of  the  hand  can  be 
made  therefore  with  least  injury  over  the  line  of  the  metacarpal 
bones  ;  and  into  a  finger,  along  its  centre. 

Wounds  of  arteries  in  the  palm  of  the  hand  are  followed 
generally  by  copious  bleeding,  in  consequence  of  the  numerous 
communications  between  the  chief  vessels.  In  an  injury  of  the 
superficial  palmar  arch,  at  c,  for  instance,  blood  will  be  furnished 
by  the  ulnar  trunk,  a.  And  though  this  source  might  be  cut  off 
by  a  ligature,  the  blood  could  be  supplied  by  the  radial  artery  to 
the  other  end  of  the  arch,  through  the  anastomosing  branches,  d, 
and  g;  or  through  the  anastomoses  above  described  of  the 
digital  with  the  interosseous  arteries,  and  with  the  arteria 
radialis  indicis.  In  such  an  arrangement  of  the  vessels  as  that 
delineated  in  the  Figure,  the  bleeding  from  the  wound  might  be 
commanded  by  placing  a  ligature  on  each  side  of  the  orifice  in 
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the  artery  ;  or,  as  is  more  commonly  done,  by  stopping  the 
currents  in  the  radial  and  ulnar  trunks  by  pressure  above  the 
wrist,  and  by  applying  a  graduated  compress  to  the  seat  of  injury. 
If,  when  the  orifice  of  the  artery  has  not  been  secured  by  a 
thread,  pressure  has  been  found  ineffectual  in  stopping  the 
bleeding,  ligature  of  the  ulnar  artery,  or  of  this  and  the  radial, 
would  have  to  be  performed  in  addition  to  a  compress  to  the 
wound. 

But  there  is  an  occasional  condition  of  the  yessels,  which  renders 
tlie  arrest  of  the  hemorrhage  difficult  unless  the  arteiy  is  tied  in 
the  wound.  For  instance,  a  third  arteiy,  sometimes  as  large  as  either 
the  radial  or  the  ulnar,  may  join  the  middle  or  the  outer  part  of 
the  superficial  palmar  arch,  so  as  to  bring  blood  freely  to  the  wound. 
And  as  this  vessel  (usually  an  offset  of  the  anterior  interosseous, 
but  sometimes  of  the  radial*)  courses  with  the  median  nenre 
beneath  the  annular  ligament,  and  generally  beneath  the  muscles, 
pressure  would  not  be  productive  of  much  benefit  in  stopping  the 
current  in  it,  and  ligature  of  it  would  be  scarcely  practicable. 
Recurring  bleeding  with  the  existence  of  this  state  of  the  vessels 
would  be  quite  uncontrollable  by  the  auxiliary  means  which  would 
arrest  it  when  the  ordinary  arrangement  existed. 

As  the  state  of  the  palmar  wound  is  sometimes  unfavourable  to 
any  attempt  to  place  a  ligature  on  the  vessel  there,  and  as  surgeons 
have  a  reasonable  disinclination  to  enlarge  wounds  of  the  palm 
to  search  for  the  bleeding  orifice,  ligature  of  the  brachial  trunk 
has  been  practised  when  the  bleeding  resists  the  usual  means  of 
stopping  it.  The  following  case,  illustrative  of  the  inefficacy  of 
securing  the  main  trunk  of  the  limb  at  a  distance  fit)m  the 
wound  when  a  large  branch  joins  the  arch  directly,  as  in  the 
condition  supposed,  is  instructive. 

"  A  young  man  wounded  his  palmar  arch :  secondary  haemorrhage 
took  place  several  times  ;  the  radial  and  ulnar  were  tied,  but  the 
bleeding  returned  ;  an  arteiy  of  some  size,  a  "  vas  aberrans,"  was 
discovered  beating  in  the  middle  of  the  forearm,  close  under  the 

♦  Examples  of  these  conditions  of  the  arteries,  collected  chiefly  by  Mr. 
Quaiu,  are  contained  in  the  museum  of  University  College,  London. 
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skin  ;  a  ligature  was  put  on  the  brachial  in  the  middle  of  the  arm, 
with  the  hope  of  getting  above  the  origin  of  the  abnormal  branch ; 
it  (the  unuBual  branch)  continued  however  to  pulsate  after  the 
ligature  was  tightened  ;  the  vas  aberrans  itself  was  therefore  tied 
at  once,  close  below  the  elbow,  but  notwithstanding  all  these  pre- 
cautions, haemorrhage  occurred  on  the  following  day  as  violent  as 
ever ;  the  wound  (in  the  palm)  was  a  second  time  enlarged,  and 
fortunately  the  blood  burst  forth  at  the  time  of  operation  and  the 
wounded  artery  was  easily  tied :  the  patient  recovered  rapidly."* 

The  result  of  ligature  of  the  brachial  in  the  above-cited  case 
teaches,  that  tying  the  vessel  in  the  wound  of  the  palm,  if  such  a 
step  is  possible,  is  to  be  preferred  to  a  distant  operation  on  the 
main  artery  of  the  limb,  in  those  instances  in  which  the  surgeon 
suspects  that  a  large  unusual  median  artery  joins  the  superficial 
palmar  arch. 

SUPERFICIAL  NERVES  OF  THE  HAND. 

The  median  and  ulnar  nerves  divide  in  the  palm  of  the  hand 
into  large  branches,  which  end  on  the  digits  as  the  nerves  of 
touch.  They  give  branches  to  the  superficial  muscles ;  and  the 
uhiar  nerve  supplies  also  the  deep  muscles  by  means  of  a  special 
ofTset. 


1.  Trunk  of  the  median  noire. 

2.  First  digital  branch. 
8.  Second  digital  branch. 

4.  Third  digital  branch. 

5.  Fourth  digital  branch. 

6.  Fifth  digital  branch. 


7.  Communicating    branch    from 

the  median  to  the  ulnar. 

8.  Outer   digital    branch    of  the 

ulnar. 

9.  Inner    digital   branch    of  the 

ulnar. 
10.  Trunk  of  the  ulnar  nenre. 


The  median  nerve,  1,  is  the  larger  of  the  two  trunks  distributed 
in  the  hand.    Issuing  from  beneath  the  annular  ligament,  it  is 

•  This  case  is  reported  by  Mr.  Cadge,  in  the  part  of  Morton's  Surgical 
Anatomy  which  was  completed  by  him  (London,  1860,  p.  871).  The  artery 
named  "  vas  aberrans,"  does  not  correspond  with  the  arteries  commonly  so 
caUed  ;  and  it  was  probably  the  '*  median  artery,"  which  sometimes  arises 
from  the  lower  end  of  the  brachial,  and  joins  the  palmar  arch,  as  Plate  45 
of  Mr.  Qoain's  work  on  the  Surgical  Anatomy  of  the  Arteries  illustrates. 
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consmned  chiefly  in  five  digital  branches,  which  supply  both  sides 
of  each  of  the  three  outer  digits,  and  the  outer  side  or  half  of 
the  ring  finger.  Comparatively  few  branches  are  furnished  to 
muscles. 

The  digital  branches  are  continued  through  the  palm  of  the 
hand,  and  along  the  sides  of  the  digits  to  the  extremity,  where 
they  end  in  a  tuft  of  offsets  for  the  supply  of  the  ball  and  nail- 
pulp  of  the  finger.  To  the  skin  of  the  palm  and  the  surface  of 
the  digits  they  give  many  branches. 

Two  of  them  supply  lumbrical  muscles;  thus  the  third  nerve,  4, 
gives  a  branch  to  the  most  external  lumbricalis ;  and  the  fourth 
nerve,  5,  to  the  next  following  muscle. 

Muscular  brandies, — Part  of  the  fleshy  ball  of  the  thumb  is 
supplied  by  the  branch,  8 ;  this  is  distributed  to  the  muscles 
outside  the  long  flexor  tendon,  viz.,  to  the  abductor  pollicis,  B, 
opponens  pollicis,  C,  and  the  outer  head  of  the  short  flexor,  D. 

If  the  median  nerve  was  cut  through  close  to  the  annular 
ligament,  sensibility  would  be  destroyed  in  the  palmar  surface  of  the 
hand  and  fingers  outside  a  line  drawn  from  the  middle  of  the  ring 
finger  to  the  wrist;  and  it  would  be  diminished  at  the  dorsal  aspect 
of  the  three  outer  digits  beyond  the  metacarpo-phalangeal  joints, 
where  offsets  from  the  anterior  digital  nerves  ramify. 

The  muscles  of  the  thumb  before  referred  to  as  supplied  by  the 
median,  and  marked  B,  C,  and  D,  together  with  the  outer  two 
lumbricales,  would  be  paralysed. 

The  ulnar  nerve,  10,  divides  on  the  annular  ligament  into  a 
BU|)erficial  or  digital,  and  a  deep  or  muscular  part. 

From  the  superficial  part  two  digital  branches^  8  and  9,  are 
furnished  to  the  little  finger  (both  sides),  and  to  half  the  ring 
finger ;  these  have  a  similar  distribution  to  the  digital  nerves  of 
the  median. 

The  branch  marked  9  sends  offsets  to  the  palmaris  brevis 
muscle,  and  the  integuments  of  the  inner  part  of  the  hand  ;  and 
the  external  of  the  two,  8,  receives  a  connecting  branch,  7,  from 
the  median  nerve. 

Insensibility  of  the  palmar  surface  of  the  hand  and  fingers, 
inside  a  line  fi'om  the  ring-finger  to  the  wrist,  follows  incision  of 
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the  trunk  of  the  idnar  nerve  ;  and  the  power  of  feeling  would  be 
lost  at  the  same  time  on  the  back  of  the  two  inner  fingers  which 
are  supplied  by  the  same  nerve.  Besides  the  paralysis  of  the 
deep  muscles  attending  injury  of  the  nerve,  to  be  specified  in 
the  description  of  Fig.  ii.,  the  small  palmaris  muscle,  A,  will 
lose  its  power  of  contracting. 

Figure  II. 

Most  of  the  special  muscles  of  the  hand,  and  the  deep  palmar 
arch,  with  its  companion  nerve,  are  represented  in  the  right-hand 
figure  of  the  Plate. 

This  dissection  follows  the  preceding,  and  to  carry  it  out  the 
superficial  palmar  arch  and  the  uhiar  and  median  nerves  are  to  be 
cut  through  at  the  annular  ligament,  and  are  to  be  taken  away : 
then  the  superficial  and  deep  flexor  tendons  having  been  cut 
at  the  same  spot,  are  to  be  thrown  forwards  to  the  digits — ^the 
lumbrical  muscles  attached  to  the  deep  tendons  being  cleaned  as 
the  superficial  tendons  are  raised. 
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All  the  muscles  which  have  both  origin  and  insertion  in  the 
hand  wiU  be  now  described,  with  the  exception  of  the  palmaris 
brevis.  They  consist  of  three  sets  :  a  thumb  group,  a  little- 
finger  group,  and  a  central  group  for  the  other  digits. 


B.  Abductor  pollicis. 

C.  OpponeDs  pollicis. 

D.  Outer    head    of    flexor    brevis 

pollicis. 
F.    Inner  head  of  flexor  brevis. 
H.  Adductor  pollicis. 
J.    Abductor  minimi  digiti. 
K.  Flexor  brevis  minimi  digitL 
L.  Adductor  minimi  digiti. 


M.  Tendon    of   the    flexor  longus 

pollicis. 
N.  First  dorsal  interosseous. 
0.   Lumbricales  muscles. 
P.    Interossei  of  the  hand. 
R.   Tendons    of    flexor    digitorum 

sublimis. 
S.    Tendon  of  flexor  carpi  ulnaris. 
T.   Tendon  of  flexor  carpi  radialis. 
V.  Tendons  of  flexor  profundus. 


The  thumb  muscles,  four  in  number,  consist  of  an  abductor,  an 
adductor,  and  a  flexor,  with  a  special  muscle  to  oppose  the  thumb 
to  the  other  digits. 
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AMuctor  poUicts,  B. — This  is  the  most  superficial  muscle.  It 
arises  behind  from  the  annnlar  ligament,  and  the  ridge  of  the 
trapezium  bone  ;  and  is  inserted  by  a  tendon  into  the  outside  of 
the  base  of  the  first  phalanx. 

The  muscle  draws  away  the  thumb  from  the  index  fiinger. 

Adductor  pollicis,  H. — The  origin  of  the  muscle,  which  is  not 
always  separate  from  the  inner  head  of  the  flexor  breyis,  is  fixed 
to  the  ridge  on  the  palmar  surface  of  the  metacarpal  bone  of  the 
middle  finger ;  and  the  muscle  is  inserted  with  the  inner  head^ 
F,  of  the  short  flexor  into  the  inner  side  of  the  base  of  the  first 
phalanx. 

By  its  action  the  thumb  is  placed  on  the  palm  and  the  fore 
finger,  so  as  to  deepen  externally  the  hollow  of  the  hand. 

Opponms  poIliciSj  C. — The  muscle  is  partly  covered  by  the 
abductor,  and  arises,  like  it,  from  the  annular  ligament  and  the 
prominence  of  the  trapezium  bone  :  it  is  inserted  into  the  meta- 
carpal bone  of  the  thumb  along  the  outer  edge. 

This  muscle  abducts  the  metacarpal  bone,  and  so  mores  it  as 
to  allow  the  ball  of  the  thumb  to  be  turned  opposite  the  ball  of 
each  digit,  as  in  the  act  of  picking  up  a  pea  with  the  thumb  and 
a  finger. 

The  flexor  brevis  poUicis  is  divided  into  two  pieces  or  heads,  D 
and  F,  at  its  insertion  into  the  thumb.  Single  at  its  hinder 
attachment  or  origin,  it  is  fixed  to  the  annular  ligament  near  the 
lower  edge,  to  two  carpal  bones  (os  trapezoides  and  os  magnum)^ 
and  to  the  bases  of  the  two  metacarpal  bones  answering  to  the' 
two  carpals.  The  fibres,  collected  into  two  bundles  which  are 
separated  by  the  tendon,  M,  of  the  long  fiexor,  are  inserted  into 
the  sesamoid  bones,  and  the  base  of  the  first  phalanx — the  outer 
head,  D,  joining  the  abductor,  and  the  inner  head,  F,  blending 
with  the  adductor  pollicis. 

This  muscle  bends  the  metacarpo-phalangeal  joint  of  the 
thumb  ;  it  draws  inwards  also  the  thumb  over  the  palm  and 
approaches  it  to  the  other  digits. 

Little-finger  muscles. — The  group  of  muscles  connected  with  the 
little  finger  contains  tliree,  viz.,  an  abductor,  an  adductor,  and  a 
short  flexor,  as  in  the  thumb  ;  but  the  flexor  is  sometimes  absent 
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Abductor  nimmi  digits  J,  arises  behind  Ax>m  the  pisiform  bone ; 
and  is  inserted  into  the  base  of  the  first  phalanx  on  the  inside, 
sending  an  offset  to  join  the  extensor  tendon.* 

It  draws  the  little  from  the  ring  finger,  and  assists  in  bending 
the  metacarpo-phalangeal  joint. 

Adductor  minimi  digiH,  vel  opponens,  L,  arises  posteriorly  from 
the  annular  ligament,  and  the  hook  of  the  unciform  bone ;  and  it 
is  inserted  into  the  inner  side  of  the  fifth  metacarpal  bone. 

The  fibres  shortening  as  they  contract,  would  draw  forwards  the 
metacarpal  bone,  and  deepen  the  hollow  of  the  palm. 

Flexor  brevis  minimi  digitij  K,  takes  origin  from  the  annular 
ligament  and  the  unciform  process,  superficial  to  the  preceding 
muscle;  it  is  inserted  with  the  abductor  into  the  base  of  the  first 
phalanx. 

By  its  position  in  the  hand  this  muscle  is  enabled  to  act  as  a 
flexor  of  the  metacarpo-phalangeal  joint. 

In  the  central  group  of  the  hand  are  included  superficial  and 
deep  muscles  :  the  former,  or  the  lumbricales,  are  attached  to  the 
deep  flexor  tendons;  and  the  latter,  the  interossei,  lie  between  the 
metacarpal  bones. 

The  lumhrical  muscles^  four  in  number,  and  marked  by  the  letter 
O,  arise  from  the  tendons  of  the  flexor  digitorum  profundus,  near 
the  wrist.  Placed  on  the  radial  side  of  the  tendons,  each  joins, 
opposite  the  metacarpo-phalangeal  joint,  the  extensor  tendon  on 
the  back  of  the  first  phalanx.  The  two  external  muscles  arise 
each  from  a  single  tendon,  and  the  two  internal  from  two  tendons 
for  each. 

They  flex  the  metacarpo-phalangeal  joints  by  bringing  forwards 
the  first  phalanges,  and  assist  the  special  flexors  in  closing  the 
fingers. 

The  inteross&i  muscles  occupy  the  inter-metacarpal  spaces — two 
being  present  in  each  space  except  the  first,  in  which  there  is  only 
one  :  they  are  divided  into  two  sets,  palmar  and  dorsal. 

The  dorsal  set^  four  in  number,  are  shown  in  Plate  xi.    Each 

•  Lehre  von  den  Muskeln)  &c.  Von  Friedrich  Wilhelm  Theile.  Leipzig, 
1841,  p.  283. 
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arises  from  the  two  bones  bounding  the  metacarpal  space,  and  is 
inserted  into  the  base  of  the  metacaq)al  phalanx,  chiefly  into  the 
bone,  tliough  it  joins  also  the  extensor  tendon  by  a  fibrous  process. 
The  first  or  most  external,  which  is  sometimes  called  abductor 
indicis,  is  the  largest :  it  is  marked  by  N. 

Tliese  muscles  act  as  abductors  of  the  fore  and  ring  fingers  fix)m 
the  middle  one  ;  and  they  can  move  the  last-mentioned  digit  to 
each  side  of  a  line  passing  lengthwise  through  it.  The  first  may 
adduct  the  metacarpal,  bone  of  the  thumb  to  that  of  the  index 
finger. 

The  pahnar  sef,  only  three  in  number,  lie  in  the  three  inner 
spaces ;  and  the  middle  finger  does  not  receiye  any  of  this  set. 
Arising  fi*om  the  metacarpal  bone  of  the  finger  to  which  eadi 
belongs,  they  are  inserted,  like  the  dorsal,  into  the  nearest  phalanx 
of  their  fingers ;  each  has  but  a  slight  attachment  to  the  bone, 
blending  most  with  the  extensor  tendon.* 

When  acting  they  bring  together  the  separated  fingers,  and  will 
draw  the  fingers,  into  wliich  they  are  inserted,  viz.,  the  fore,  ring, 
and  little,  towards  the  middle  digit. 


DEEP  ARTERIES  OF  THE  HAND. 


Tlie  radial  arterj'  ends  in  the  palm  of  the  hand  by  forming  an 
arch  ;  and  it  furnishes  arteries  to  the  digit  and  a  half  left  un- 
supplied  by  the  ulnar  trunk.  It  enters  likewise  into  numerous 
communications  with  oflTsets  of  the  ulnar  artery. 


a.  Deep  palmar  arch. 

b.  Profunda  branch  of  the   ulnar 

artery. 

c.  L4irge  artery  of  the  thumb. 

d.  Digital  artery  to  the  radial  side 

of  the  fore  finger. 


e.  Communicating  branch  to  the 
deep  arch  from  the  digital 
artery  to  the  little  finger. 

/, /.  Two  inner  interosseous  ar- 
teries. 

hf  h.  Offsets  to  lumbrical  muscles. 


Radial  artery, — Passing  into  the  hand  through  the  first  inter- 
osseous space,  it  famishes  digital  arteries  to  the  thumb  and  the 
fore  finger,  and  ends  in  the  deep  palmar  arch. 

•  This  diifcrenco  in  the  insertion  of  the  dorsal  and  palmar  sets,  is  stated  by 
Theilc  in  the  work  on  the  muscles  before  quoted,  p.  286. 
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The  digital  artery  of  the  thumb,  c  (art.  magna  poUicis),  courses 
along  the  metacarpal  bone,  and  divides  near  the  joint  between  this 
and  the  phalanx  into  two  branches  :  these  supply  the  sides  of  the 
thumb,  and  join  at  the  tip  in  the  usual  way. 

The  digital  artery  of  the  index  finger,  d  (art.  radialis  indicis),  lies 
along  the  second  metacarpal  bone,  and  issuing  from  beneath  the 
adductor  pollicis,  H,  runs  on  the  radial  border  of  its  digit  to  the 
extremity,  where  it  anastomoses  with  the  digital  artery  from  the 
superficial  arch.  Sometimes  it  joins  the  superficial  palmar  arch 
through  a  branch,  g.  Fig.  I. 

The  deep  palmar  arch,  a,  is  the  curve  formed  by  the  radial 
artery  at  its  ending.  It  reaches  from  the  first  to  the  fourth 
interosseous  space  ;  it  lies  near  the  carpus,  and  is  rather  convex 
forwards,  like  the  superficial  arch.  At  the  inner  end  it  communi- 
cates with  the  profunda  branch,  b,  of  the  ulnar,  and  with  the 
branch,  e,  belonging  to  the  digital  artery  to  the  inner  side  of  the 
little  finger.  The  arch  has  a  deep  position  in  the  hand  ; — 
internally  it  is  covered  by  the  adductor  minimi  digiti,  L  ;  exter- 
nally by  the  inner  head  of  the  flexor  brevis  pollicis,  F  ;  and 
between  these,  by  the  flexor  tendons :  it  rests  on  the  three  middle 
metacarpal  bones,  and  their  intervening  muscles. 

Offsets  of  Uie  arch. — From  the  concavity  small  offsets  are 
directed  back  to  the  carpus.  Three  small  perforating  arteries 
pierce  the  three  inner  dorsal  interosseous  muscles  to  reach  the 
back  of  the  hand.    Its  chief  branches  are  described  below : — 

Interosseous  branches,  f,  f — Only  two  of  these  now  appear,  and 
the  other  lies  beneath  the  adductor  pollicis :  they  extend  to  the 
clefts  of  the  fingers,  giving  muscular  twigs,  and  end  by  joining 
the  digital  arteries  of  the  superficial  arch. 

Muscular  branches.  A,  h,  supply  the  two  or  three  inner  lumbrical 
muscles. 

Through  the  communication  of  the  radial  with  the  ulnar 
artery,  at  the  inner  side  of  the  hand,  blood  would  find  its  way 
directly  into  the  superficial  palmar  arch  after  ligature  of  the 
ulnar  trunk  above  the  wrist ;  and  by  means  of  the  anastomoses 
between  the  branches  of  the  two  arteries  (p.  89),  blood  would 
be  conveyed  from  the  superficial  to  the  deep  arch. 

u 
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Wounds  of  the  deep  arch  are  rare,  in  consequence  of  its 
deeper  and  securer  position  in  the  hand  ;  and  ligature  of  the 
vessel  would  be  oftentimes  impossible.  Supposing  the  wounded 
vessel  cannot  be  reached,  the  bleeding  would  most  probably  be 
arrested  by  a  graduated  compress  to  the  wound,  and  by  pressure 
on  the  radial  and  ulnar  arteries  in  the  lower  third  of  the  forearm. 
If  those  means  fail  to  stop  the  bursting  forth  of  the  blood, 
ligature  of  the  radial  artery — ^the  chief  vessel  entering  the  arch- 
would  probably  be  efifectual  in  commanding  the  haemorrhage. 
Should  bleeding  still  occur,  and  possibly  from  large  communi- 
cating branches  with  the  ulnar  artery,  for  no  large  unusual  arteiy 
joins  the  deep  arch,  tying  the  nlnar  trnnk  might  be  tried.  As  a 
last  resource  ligature  of  the  brachial  artery  remains. 


DEEP  NERVE  OF  THE  PALM. 

The  ulnar  nerve  is  distributed  to  those  muscles  of  the  inner 
and  deep  parts  of  the  palm,  which  do  not  receive  branches  from 
the  median  nerve. 


1,  1.    Branches  to   the    lumbrical 
muscles. 


2.  Deep  palmar  branch  of  the  ulnar 

nerve. 
8.  Trunk  of  the  ulnar  nerre. 


The  deep  palmar  hranchy  2,  of  the  ulnar  nerve,  arising  near  the 
wrist,  passes  deeply  between  the  flexor  brevis  and  abductor 
minimi  digiti,  or  through  the  adductor  muscle,  L,  as  in  the 
Figure,  and  accompanies  the  radial  arch  to  the  first  interosseous 
space,  where  it  ends  by  supplying  the  adductor  pollicis,  H,  and 
the  inner  head,  F,  of  the  flexor  brevis  pollicis. 

Muscular  offsets  are  ftimished  to  the  muscles  of  the  little  finger, 
viz.,  abductor,  J,  flexor  brevis,  K,  and  adductor,  L  ;  to  all  the 
seven  interossei  muscles  ;  and  to  the  inner  two  lumbricales. 

All  the  muscles  of  the  hand,  except  two  and  a  half  of  the 
thumb  and  the  two  outer  lumbricales,  receive  branches  frora  the 
deep  part  of  the  ulnar  nerve.  Destruction  of  the  trunk  of  the 
ulnar  nerve  in  the  arm  would  aflfect  the  movements  of  the  thumb 
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and  fingers  ;  but  notably  those  of  the  little  and  ring  fingers, 
whose  short  or  hand  muscles  depend  solely  on  the  ulnar  nerve  for 
their  contractile  power. 


DESCRIPTION  OF  PUTE  XL 


The  dissection  of  the  superficial  muscles  and  vessels  on  the 
back  of  the  forearm  and  hand  is  here  illustrated. 

This  view  was  obtained  by  reflecting  the  integuments  fix)m  the 
elbow  to  the  roots  of  the  fingers;  and  by  removing  the  deep 
fascia,  with  the  exception  of  the  posterior  annular  ligament  near 
the  wrist.  The  fore  finger  was  then  denuded  of  its  cutaneous 
coverings,  to  trace  the  extensor  tendon  to  the  end. 

SUPERFICIAL  MUSCLEa 

At  the  back  of  the  forearm  are  placed  the  muscles  which 
oppose  by  their  action  the  muscles  in  front ;  and  as  the  anterior 
group  consists  of  flexors  and  pronators,  so  the  posterior  includes 
their  antagonists — extensors  and  supinators. 

The  posterior  set  is  divided,  like  the  anterior,  into  superficial 
and  deep  layers.  In  the  supei-ficial  layer  are  contained  one  supi- 
nator, and  the  extensors  of  the  wrist  and  digits,  which  are 
indicated  below  by  the  letters  of  reference. 

A  few  of  the  deeper  muscles  appeal*  near  the  wrist,  but  these 
will  be  described  with  Plate  xiL 


A.  Biceps  brachii  muscle. 

B.  Supinator  lougus. 

C.  Extensor  carpi  radialis  longior. 

D.  Extensor  carjji  radialis  brcvior. 
£.  Extensor  di^tonim  communis. 

F.  Extensor  minimi  digiti 

G.  Extensor  carpi  ulnaris. 
H.  Anconeus. 


J.    Brachialis  anticus. 

K.  Extensor   ossis  metacarpl   pol- 

licis. 
L.    Extensor  primi  intcrnodii  pol- 

liois. 
N.  Extensor     secundi      interncdii 

pollicis. 
O.   Dorsal  interosseous  muscles. 

H  2 
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P.  Fibrous  bands  joining  the  ex- 
tensor tendons  near  the 
knuckles. 

R.  Expansion  from  the  extensor 
tondon  opposite  the  finger 
joints. 


S.    Splitting  of  the  extensor  tendon. 
T.  Insertion  of  the  extensor  tendon 

into  the  last  phalanx. 
V.  Tendon  of  the  indicator  muscle. 
X.  Posterior  annular  ligament, 
t    Deep  fascia  of  the  arm. 


The  supinator  longuSy  B  ("  brachio-radialis,"  Soem.),  is  the  most 
external  muscle  ;  it  appears  also  in  the  anterior  yiew  of  the  fore- 
arm, with  the  description  of  which  (Plate  Tiii.)  pari;  of  its  anatomy 
has  been  given. 

Arising,  as  before  said,  fix)m  the  two  upper  thirds  of  the 
condyloid  ridge  of  the  humerus,  and  from  the  intermuscular 
septum,  it  is  inserted  into  the  radius  close  to  the  root  of  the 
styloid  process. 

Narrowed  at  the  origin,  it  is  widened  below  the  elbow  over  the 
subjacent  muscles  forming  the  prominence  of  the  outer  part  of 
the  forearm.  The  anterior  border  touches  the  brachialis  anticus, 
J,  the  biceps,  A,  and  the  pronator  teres  (Plate  viii.)  ;  and  the 
posterior  edge  is  in  contact  with  the  extensor  carpi  radialis 
longior,  C,  and  with  the  extensor  carpi  radialis  brevior,*  D. 
Near  its  insertion  the  tendon  is  covered  by  the  extensors  of  the 
thumb. 

This  supinator  acts  mostly  as  a  flexor  of  the  elbow  joint.  If 
the  hand  is  greatly  pronated,  the  muscle  can  draw  backwards  the 
radius  to  a  certain  extent ;  and  if  the  hand  is  much  supinated, 
the  lower  end  of  the  radius  will  be  moved  somewhat  forwards  as 
in  pronation  ;  in  both  cases  the  hand  is  brought  into  a  state  mid- 
way between  pronation  and  supination  (Theile). 


*  This  projection  backwards  of  the  supinator  so  as  to  touch  the  extensor 
carpi  radialis  brevior  is  not  referred  to  by  anatomists  of  authority.  It  is  not 
represented  by  Albinus  in  his  standard  work,  Tabulse  Anatomicse  Muscu- 
lorum Hominis,  Lond.  1747  ;  nor  in  the  modem  work  of  Bourgery  and 
Jacob,  Traits  complet  de  T Anatomic  de  1' Homme.  Paris,  1883.  Neither 
Theile,  in  his  treatise  on  the  muscles  in  Scemmerring's  Anatomy  (Lehre  von 
den  Muskelm,  &c.  Leipzig,  1841) ;  nor  Henle,  in  his  recent  Handbuch 
der  Systematischen  Anatomic  des  Menschcn,  Dritte  Abtheilung,  Braun- 
schweig, 1858,  takes  notice  of  the  fact.  Cruveilhier  is  silent  also  respecting 
this  connection  of  the  muscle  in  his  systematic  work,  Traits  d'Anatomie 
descriptive.     Deuxi^me  Edition.     Paris,  1843. 
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The  extensor  carpi  radialis  longioTy  C,  arises  from  the  lower 
third  of  the  outer  condyloid  ridge  of  the  humerus,  and,  below 
the  elbow,  from  the  intermuscular  septum  between  it  and  the 
following  extensor.  In  the  lower  part  of  the  forearm  its  tendon 
passes  through  the  posterior  annular  ligament  with  the  shorter 
extensor,  and  is  inserted  into  the  base  of  the  metacarpal  bone  of 
the  index  finger. 

The  muscle  is  superficial  above  and  below,  but  it  is  covered  by 
the  supinator  longus  in  the  upper  part  of  the  forearm. 

The  extensor  carpi  radialis  breviar,  D,  takes  origin  from  the 
outer  condyle  of  the  humerus  by  the  common  tendon,*  and  from 
the  capsule  of  the  elbow  joint.  Beyond  the  annular  ligament 
the  tendon  is  inserted  into  the  base  of  the  metacarpal  bone  of  the 
second  finger. 

This  extensor  is  superficial  in  great  part,  but  two  muscles  of 
the  thumb,  K  and  L,  rest  on  it  below.  Along  the  outer  edge  lie 
the  long  radial  extensor  of  the  wrist,  and  the  long  supinator. 

Both  radial  extensors  draw  backwards  the  hand,  extending  thus 
the  wrist.  The  longer  muscle  can  assist  the  supinator  in  bending 
the  elbow  ;  and  the  shorter  one  may  help  in  straightening  the 
elbow  after  the  joint  has  been  bent. 

Extmsor  digitorum  communis^  E.  Attached  above  by  the  common 
origin,  it  ends  below  in  four  tendons  :  these  cross  the  back  of  the 
hand,  and  are  inserted  into  the  middle  and  ungual  phalanges  of 
the  fingers. 

On  the  hand  the  little  finger  tendon  is  often  united  in  part 
with  that  of  the  ring  finger.  Near  the  knuckles  all  are  joined 
by  lateral  bands ;  but  those  of  the  ring  finger  tendon  being 
strong,  prevent  extension  of  this  digit  whilst  the  fingers  on  the 
sides  (little  and  middle)  are  bent. 

On  the  finger  each  tendon  forms  a  common  expansion  over  the 
first  phalanx  with  the  tendons  of  the  lumbricales  and  interossei.f 

•  This  common  tendon  is  fixed  to  the  lower  part  of  the  condyle,  and  sends 
downwards  aponeorotic  septa  on  the  under  and  lateral  surfaces  of  three  other 
muscles,  viz.,  the  extensor  digitorum  communis,  extensor  minimi  digiti,  and 
extensor  carpi  ulnaris. 

t  On  the  back  of  the  fore  and  ring  fingers  the  special  extensors  of  those 
digits  blend  with  the  common  expansion. 
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At  the  front  of  the  phalanx  this  expansion  divides  into  three,*  S  : 
of  these,  tlie  central  part  is  fixed  into  the  second  phalanx  at  the 
base  :  while  the  two  lateral  pieces  join,  and  are  inserted  as  one,  T, 
into  the  base  of  the  last  phalanx.  Opposite  each  phalangeal  joint 
a  fibrous  expansion  is  continned  from  the  tendon  to  the  capsule : 
on  the  first  joint  Uiis  is  indicated  by  the  letter  R. 

Wlicn  straightening  the  fingers  the  muscle  extends  the  joints 
from  root  to  tip,  separating  the  digits  at  the  same  time  ;  it  acts 
secondarily  as  an  extensor  of  the  wrist.  If  the  elbow  has  been 
bent,  it  can  become  an  extensor,  like  the  other  muscles  with  the 
common  origin. 

The  extensor  minimi  digifi,  F,  more  or  less  united  with  the  pre- 
ceding, is  sometimes  tendinous  in  the  upper  third  of  the  forearm, 
as  is  sliown  in  the  Plate.  Arising  by  the  common  attachment^  its 
tendon  is  divided  into  two  beyond  the  annular  ligament^  and  the 
pieces  blend  on  the  first  phalanx  with  the  other  tendons. 

llie  muscle  extends  the  little  finger,  and  exercises  afterwards 
the  same  action  on  the  wrist  joint. 

Extensor  carpi  ulnaris,  G.  With  the  common  origin  above,  the 
muscle  is  fixed  also  by  aponeurosis  to  the  ulna  for  three  inches 
below  the  anconeus,  H.  Passing  through  the  annular  ligament, 
it  has  a  tendinous  insertion  into  the  base  of  the  metacarpal  bone 
of  the  little  finger. 

The  hand  is  dra^vn  backwards  and  to  the  ulnar  side  by  this 
muscle. 

Anconeus^  H.  This,  the  smallest  of  the  superficial  muscles, 
arises,  and  chiefly  by  a  separate  tendon,  from  the  hinder  and 
lower  parts  of  the  condyle  of  the  humerus.  The  fibres  give  rise  to 
a  belly  of  a  triangular  shape  as  they  are  directed  downwards  and 
inwards  to  their  insertion  into  the  upi)er  third  of  the  ulna,  on  the 
posterior  surface.  Some  of  the  upper  fleshy  fibres  seem  continuous 
\i\i\\  the  fibres  of  the  triceps. 

Inserted  into  the  ulna  it  will  draw  backwards  this  bone — the 

*  In  the  natural  state  a  tliiu  membrane  connects  the  pieces,  but  this  was 
removed  in  the  dissection  to  render  more  evident  the  arrangement  of  the 
pieces  of  the  tendon. 
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hmneras  being  fixed — and  will  extend  the  elbow-joint  in  conjunc- 
tion with  the  triceps. 

Extensors  of  the  thumb.  Three  muscles  extending  the  thumb 
issue  between  the  common  extensor  of  the  fingers,  E,  and  the 
radial  extensors  of  the  wrist^  C  and  D.  Two,  viz.,  the  extensor  of 
the  metacarpal  bone,  E,  and  that  of  the  first  phalanx,  L,  lie  close 
together  on  the  outer  border  of  the  forearm  ;  and  the  third,  the 
extensor  of  the  last  phalanx,  N,  is  placed  below  the  others,  and 
is  separated  from  them  by  an  interval.  The  anatomy  of  these 
muscles  will  be  found  in  the  description  of  Plate  xii. 

Indicator  muscU^  V.  Only  below  the  annular  ligament  is  the 
tendon  of  this  muscle  visible  ;  and  it  blends  with  the  common 
expansion  on  the  first  phalanx  of  the  fore  finger. 

The  posterior  annular  ligament^  X,  confines  the  tendons  of  the 
extensor  muscles  to  the  wrist,  so  as  to  make  the  extensors  of  the 
digits  carry  backwards  the  hand  after  the  digits  have  been 
straightened.  Formed  mostly  of  transverse  fibres,  but  continuous 
above  and  below  with  the  special  fascia  of  the  limb,  it  is  fixed 
extemaUy  into  the  radius  ;  and  internally,  where  it  reaches  lower 
down,  into  two  bones  of  the  carpus — cuneiform  and  pisiform. 

As  the  tendons  are  transmitted  beneath  this  fibrous  band  they 
are  lodged  in  separate  channels.  There  are  six  spaces,  in  which 
the  tendons  are  arranged  in  the  following  order: — The  most 
internal  compartment  contains  the  extensor  carpi  ulnaris,  G; 
and  the  one  that  follows  on  the  outer  side  is  occupied  by  the 
extensor  minimi  digiti,  F.  The  next  space  receives  the  common 
extensor  of  the  fingers,  E,  and  the  special  extensor  of  the  fore 
finger,  V ;  and  then  comes  the  sheath  for  the  extensor  secundi 
intemodii  pollicis,  N.  Still  to  the  radial  side  is  a  large  space 
lodging  the  two  radial  extensors  of  the  wrist,  C  and  D  ;  and  most 
external  of  all  is  the  tube  through  which  pass  the  extensor  ossis 
metacarpi  pollicis,  K,  and  extensor  primi  intemodii  pollicis,  L. 
Each  sheath  in  the  ligament  is  provided  with  a  synovial  membrane. 

All  the  tendons,  with  one  exception,  lie  in  grooves  in  the  sub- 
jacent bones,  and  to  the  edges  of  the  grooves  processes  of  the 
fibrous  tissue  are  attached.  The  tendon  not  resting  on  the  bone 
is  that  of  the  extensor  minimi  digiti,  F,  which  lies  between  the 
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radius  and  ulna.  On  the  radial  side  of  that  extensor  the  tendons 
groove  the  radius  in  the  order  stated,  and  on  the  ulnar  side  one 
muscle  (ext.  carpi  ulnaris)  is  lodged  in  a  hollow  on  the  ulna. 

The  dorsal  interosseous  muscles,  0,  arising  firom  the  metacarpal 
bones  bounding  each  space,  are  pierced  behind  by  vessels — ^the 
external  one  by  the  radial  trunk,  and  the  others,  by  the  per- 
forating branches  from  the  deep  palmar  arch.  The  attachments 
and  the  action  of  these  muscles  are  described  with  Plate  X. 


ARTERIES  OF  THE  BACK   OF  THE  HAND. 

About  the  wrist,  and  on  tlie  back  of  the  hand,  the  arteries  are 
derived  from  the  radial  and  interosseous  vessels,  and  from  the 
deep  palmar  arch.  Above  the  wrist  only  superficial  branches  of 
the  interosseous  appear. 


a.  Radial  artery. 

h.  Posterior  cArpal  branch. 

c,  Metacarpal  branch. 

d.  Dorsal  branch  of  the  thumb  and 

the  index  finger. 

/.  Dorsal  interosseous  arteries. 

g.   Branch  of  the  posterior  inter- 
osseous artery. 


h. 


k. 


Posterior  part  of  the  anterior 
interosseous  artery. 

Offset  of  the  recurrent  inter- 
osseous artery. 
1 1 1  Cutaneous  offsets  of  the  pos- 
terior interosseous  artery. 


The  radial  artery,  o,  winding  over  the  carpal  bones,  corresponds 
with  the  dorsal  artery  of  the  foot  in  the  lower  limb,  and  enters 
the  hand  through  the  first  interosseous  space.  Its  connections  are 
the  following  : — 

In  addition  to  the  common  investments  of  the  limb,  with 
superficial  veins  and  nerves,  the  three  extensors  of  the  thumb  are 
directed  over  it ; — two,  viz.,  extensor  of  the  metacarpal  bone,  K, 
and  of  the  first  phalanx,  L,  lying  close  together,  and  in  a  line 
with  the  styloid  process  of  the  radius ;  and  the  other,  the 
extensor  of  the  second  phalanx,  N,  crossing  close  to  the  spot 
where  it  enters  the  palm  of  the  hand.  Beneath  the  arteiy  are 
the  carpus  and  the  external  lateral  ligament  of  the  wrist-joint. 

Small  veins,  and  ramifications  of  the  external  cutaneous  nerve 
accompany  the  artery. 
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Its  branches  are  inconsiderable  in  size,  but  nnmerons,  and  are 
distributed  to  the  back  of  the  hand  and  some  digits. 

The  place  of  the  radial  artery  can  be  easily  ascertained  through 
the  skin,  if  the  tendons  crossing  it  are  made  prominent  by  exten- 
sion of  the  thumb  ;  and  as  the  vessel  is  closer  to  the  extensor  of 
the  second  phalanx  than  to  the  others,  this  tendon  should  be 
taken  as  the  guide  to  it. 

Slight  wounds  on  the  back  of  the  wrist  would  be  likely  to  open 
the  artery  ;  and  when  the  radial  lies  over  the  tendons  instead  of 
under  them,  it  is  still  more  superficial,  and  is  more  exposed 
to  accident. 

In  disarticulation  of  the  metacarpal  bone  of  the  thumb,  the 
arteiy  lies  close  to  the  joint,  and  will  be  cut  unless  the  knife  is 
kept  near  the  bone. 

Branches  of  the  artery  supply  the  carpus,  the  metacarpus,  and 
the  digits. 

The  posterior  carpal  brancJi,  by  forms  an  arch  behind  the  wrist 
with  a  corresponding  branch  of  the  ulnar  artery,  and  communi- 
cates with  the  posterior  interosseous,  g ;  from  the  carpal  arch 
interosseous  arteries  are  sometimes  given  to  the  inner  two  meta- 
carpal spaces. 

The  metacarpal  branchy  c,  arising  here  in  common  with  the 
preceding,  runs  to  the  second  interosseous  space,  and  ends  at  the 
front  of  the  space  in  two  branches  for  the  contiguous  sides  of  the 
fore  and  middle  digits  on  the  dorsal  surface.  Behind  it  receives 
a  perforating  branch  from  the  deep  palmar  arch,  and  in  front  it 
communicates  with  the  digital  arteries. 

Dorsal  interosseous  arteries,  /,  /,  lie  over  the  inner  two  inter- 
osseous muscles,  and  are  derived  from  the  dorsal  carpal  arch ; 
or  from  the  perforating  arteries  of  the  deep  palmar  arch,  as  in  the 
dissection  from  which  the  drawing  was  made.  In  front  they 
anastomose  with  the  digital  arteries  ;  and  if  they  spring  from  the 
dorsal  carpal  arch,  they  receive  behind  the  perforating  arteries 
from  the  deep  palmar  arch. 

Dorsal  branches  of  the  thumb  and  fore  finger, — Two  small 
branches  belong  to  the  thumb,  and  these  run  along  the  meta- 
carpal bone-H>ne  on  each  side,  to  the  last  phalanx :  the  inner  one 
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of  these  is  marked  dy  and  the  outer  one  springs  firom  the  radial 
trunk,  about  half  an  inch  higher  up.  There  is  one  branch  for  the 
fore  finger,  which  is  continued  on  the  radial  side  of  that  digit,  and 
supplies  the  integuments ;  in  this  body  it  is  conjoined  with  the 
inner  artery  to  the  dorsum  of  the  thumb. 

Both  the  posterior  interosseous  artery,  ^,  and  the  anterior 
interosseous,  h,  appear  near  the  wrist ;  but  they  bdcHig  to  the 
deeper  dissection,  with  which  they  will  be  described. 


DESCRIPTION  OF  PLATE  XII. 


The  deep  muscles  of  the  back  of  the  forearm,  and  the  posterior 
interosseous  artery  and  nerve  are  pictured  in  this  Plate. 

The  superficial  muscles  have  been  cut  through  near  their  origin, 
with  the  exception  of  the  supinator  longus  on  the  one  side,  and 
the  anconeus  on  the  other.  In  reflecting  the  extensors  of  the 
fingers,  the  branches  of  vessels  and  nerves  to  them  should  be 
defined  at  the  same  time. 

DEEP  MUSCLES. 

In  the  group  of  deep  muscles  at  the  back  of  the  forearm  are 
included  tliree  extensors  of  the  thumb,  the  special  extensor  of  the 
fore  finger,  and  the  short  supinator. 

H.  Anconeus  muscle. 


A.  Supinator  brevis. 

B.  Extensor  ossis  metacarpi   pol- 

licis. 

C.  Extensor  primi  intcmodii  pol- 

licis. 

D.  Extensor     secundi     intemodii 

pol  licis. 

E.  Extensor  proprius  indicis. 

F.  Coramon  extensor  of  the  fingers, 

cut. 
Q.   Extensor  carpi  ulnaris. 


K.  Extensor  carpi  radialis  brevior. 
L.   Extensor  carpi  radialis  longior. 
M.  Supinator  longus. 
N.   Brachialis  anticus. 
P.    Biceps  brachU  muscle. 
R.   Triceps  brachii  muscle. 
S.    Posterior  annular  ligament, 
t   External  lateral  ligament  of  the 
elbow-joint. 
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The  supinator  brevts,  A,  nearly  encircles  the  upper  part  of  the 
radius,  and  is  the  highest  of  the  deep  muscles.  It  arises  from 
the  ulna  below  the  small  sigmoid  notch,  from  the  orbicular  liga- 
ment of  the  radius,  and  from  the  external  lateral  ligament  of  the 
elbow-joint.  The  fibres  curve  forwards  and  downwards,  and  are 
inserted  into  the  radius,  covering  the  bone  as  low  as  the  pronator 
t^res  except  along  a  triangular  surface  on  the  inner  side:  the 
lowest  fibres  taper  to  a  point  externally,  and  the  highest  enclose 
the  neck  of  the  radius. 

The  connections  of  the  supinator  with  muscles,  vessels,  and 
nerves,  are  numerous  and  complicated.  An  anterior  view  of  the 
muscle  is  given  in  Plate  ix.  Perforating  the  muscular  fibres  is 
the  posterior  interosseous  nerve  ;  and  the  posterior  interosseous 
artery  appears  at  the  lower  border. 

The  muscle  turns  the  upper  end  of  the  radius  backwards,  and 
supinates  the  hand.  It  is  the  direct  antagonist  with  the  biceps 
of  the  pronator  teres ;  and  in  consequence  of  the  attachment  of 
both  muscles  near  the  upper  end  of  the  radius,  they  keep  the 
upper  fragment  supinated  in  fracture  of  the  shaft  of  the  bone. 

Extemor  ossis  metacarpi  pollicis^  B,  the  largest  of  the  thumb 
extensors,  arises  from  both  bones  of  the  forearm,  and  from  the 
interosseous  membrane,  viz.,  from  three  inches  of  the  radius  below 
the  supinator,  and  from  a  narrowed  surface  of  the  ulna  of  about 
the  same  length,  and  close  to  the  outer  edge. 

In  company  with  the  next  extensor  it  occupies  the  outer  com- 
partment of  the  annular  ligament ;  and  it  is  inserted  into  the 
base  of  the  metacarpal  bone  of  the  thumb,  and  into  the  os 
trapezium  (Theile). 

It  moves  the  thumb  out  of  the  hollow  of  the  hand  towards  the 
radius,  hence  the  origm  of  the  term  abductor  which  has  been 
given  to  it.  After  the  thumb  is  drawn  backwards,  the  muscle  will 
assist  in  the  extension  of  the  radial  side  of  the  wrist. 

The  extensor  primi  internodii  polticiSy  C,  is  the  smallest  of  the 
extensors,  and  arises  from  one  bone  and  the  interosseous  mem- 
brane, being  attached  to  the  posterior  surface  of  the  radius  for 
about  an  inch,  and  to  rather  more  of  the  interosseous  membrane. 
After  passing  through   the    annular   ligament,  the   muscle  is 
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inserted  into  the  base  of  the  nearest  phalanx ;  its  tendon  is 
united  often  with  that  of  the  extensor  of  the  metacarpal  bone. 

Its  primary  action  is  to  extend  the  nearest  joint  of  the  thmnb. 
and  contracting  still  more  the  muscle  will  extend  the  wrist- 
joint. 

Extensor  aecundi  intemodii pollicis^  D,  arises,  like  the  preceding, 
from  only  one  bone  and  the  interosseous  membrane,  and  chiefly 
from  an  impression  on  the  ulna  about  four  inches  long,'  which 
lies  inside  that  for  the  extensor  ossis  metacarpi.  Contained  in  a 
separate  space  in  the  annular  ligament,  the  tendon  is  continued 
over  the  back  of  the  wrist  and  the  radial  extensors  of  that  joint 
to  its  insertion  into  the  base  of  the  last  phalanx  of  the  thumb. 

The  muscle  will  extend  the  last  joint  of  the  thumb ;  and  it 
can  afterwards  assist  the  other  extensors  in  moving  backwards 
the  thumb,  and  extending  the  wrist. 

Extensor  indiciSj  E.  The  indicator  muscle  arises  inside  the  pre- 
ceding, from  the  shaft  of  the  ulna  for  three  or  four  inches  below 
the  middle  (in  length),  though  reaching  sometimes  as  high  as  the 
anconeus.  Passing  through  the  annular  ligament  with  the 
common  extensor,  it  is  directed  to  the  fore  finger,  where  it  joins 
on  the  first  phalanx  the  common  expansion  (p.  101). 

The  name  expresses  its  action  on  the  fore  finger.  If  all  the 
fingers  are  opened  together,  it  assists  the  common  extensor. 
When  the  fore  finger  is  straightened,  the  other  digits  being 
closed,  this  muscle  alone  points  the  finger ;  for,  during  the  act,  the 
tendon  of  the  common  extensor  to  that  finger  is  passive,  being 
drawn  out  of  line  towards  the  second  finger  by  the  fibrous  band 
connecting  the  two  outer  extensor  tendons. 

Supinator  longtis^  M.  In  this  Plate  the  peculiar  shape  of  the 
upper  part  of  the  muscle,  and  the  way  in  which  it  curves  over 
the  long  extensor  of  the  wrist  to  touch  the  short  extensor,  can  be 
observed. 

The  posterior  annular  ligament^  S,  is  described  with  Plate  xi. 
In  the  dissection  the  sheath  containing  the  common  extensor  of 
the  digits  was  opened  to  trace  the  ending  of  the  posterior  inter- 
osseous nerve  on  the  back  of  the  wrist. 
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The  posterior  interosseous  artery,  and  the  ending  of  the  anterior 
interosseous  artery,  and  of  some  of  its  offsets,  ramify  amongst 
the  muscles  on  the  back  of  the  forearm.  Opposite  the  elbow  joint 
the  radial  recurrent  artery  is  directed  backwards  to  the  superficial 
muscles. 


a.  Posterior  interosseous  artery. 

b.  Recurrent  interosseous. 

e.   Communicating  branch   to  the 

anterior  interosseous. 
d.  Continuation    of   the   posterior 

interosseous  artery. 


e,  e.  Perforating  offsets  of  the  ante- 
rior interosseous. 
/,  /.  Terminal  parts  of  the  anterior 
interosseous. 
g.    Recurrent  radial  artery. 
h.    Trunk  of  the  radial  arteiy. 


The  posterior  interosseous  artery  springs  from  the  common 
interosseous  trunk  in  front  of  the  limb  (p.  83,  Plate  ix.),  and 
bends  back  above  the  interosseous  membrane.  Appearing,  behind, 
between  the  supinator.  A,  and  extensor  ossis  metacarpi,  6,  it  is 
directed  between  the  superficial  and  deep  strata  of  the  muscles  as 
for  as  the  lower  third  of  the  forearm,  where  it  becomes  superficial, 
and  courses  along  the  tendon  of  the  extensor  carpi  ulnaris,  6,  to 
the  wrist ;  it  ends  in  offsets,  which  communicate  with  the  anterior 
interosseous,  /,  and  with  the  posterior  carpal,  b  (Plate  xi.).  Its 
named  branches  are  recurrent  and  muscular. 

Muscular  brandies  supply  both  the  superficial  and  the  deep 
layer  ;  those  to  the  superficial  layer  have  been  cut  in  detaching 
the  muscles. 

The  recurrent  branchy  b,  ascends  between  the  supinator.  A, 
and  anconeus,  H;  and  supplying  both  muscles,  anastomoses  with 
the  superior  profunda  artery.    (Plate  vii.) 

The  anterior  interosseous  artery,  fj  comes  from  the  front,  through 
an  aperture  in  the  lower  part  of  the  interosseous  membrane,  and 
ends  on  the  back  of  the  wrist,  anastomosing  with  the  posterior 
carpal  and  interosseous  arteries ;  it  gives  a  considerable  offset  to 
the  outer  side  of  the  wrist. 

Perforating  branches  of  the  anterior  interosseous  artery,  «,  e, 
three  or  four  in  number,  pierce  the  interosseous  membrane,  and 
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anastomose  together  as  well  as  with  the  ending  of  the  anterior 
interosseous,  /. 

Recurrent  artery ^  g^  of  the  radial,  ascends  beneath  the  supinator 
longus,  M,  and  communicates  with  the  upper  profunda  in  the 
arm.  (Plate  yii.)  It  supplies  the  supinator  and  the  radial 
extensors  of  the  wrist,  also  the  brachialis  anticus ;  and  a  con- 
siderable offset  enters  the  supinator  brevis,  A,  and  communicates 
with  the  recurrent  interosseous. 

Radial  artery^  h.  The  anatomy  of  the  trunk  and  branches  of 
this  artery  on  the  back  of  the  wrist  and  hand  has  been  giren 
in  the  description  of  Plate  xi.,  to  which  reference  may  be  made. 


NERVE  OF  THE  BACK  OF  THE  FOREARM. 

The  musculo-spiral  nerve  supplies  the  extensor  and  supinator 
muscles  of  the  back  of  the  forearm. 


1.  Mnscolo-spiral  trtmk. 

2.  Radial  nerve. 

8.  Posterior  interosseous. 
4.  Branch  to  the  two  first  extensors 
of  the  thumb. 


5.  Branch  to  the  third  extensor  of 

the  thumb  and  the  indicator 
muscle. 

6.  Continuation    of    the    posterior 

interosseous  nerve. 

7.  Gangliform  enlargement  of  the 

nerve  on  the  wrist 


Tlie  trunk  of  the  rmiscuh-spiral  nerve,  1,  has  been  traced 
through  the  triceps  to  the  outer  part  of  the  arm.  (Plate  vii.) 
Guided  afterwards  by  the  long  supinator,  M,  and  resting  on  the 
brachialis,  N,  it  reaches  the  outer  condyle  of  the  humerus,  and 
divides  into  two— radial  and  posterior  interosseous.  Branches 
from  it  enter  the  two  muscles  mentioned  ;  also  the  long  extensor 
of  the  wrist,  and  sometimes  the  short  extensor. 

The  radial  nerve,  2,  has  solely  a  cutaneous  distribution,  and 
ends  in  the  integuments  of  the  back  of  the  hand,  and  of  the 
three  outer  digits. 

The  posterior  interosseous  nerve,  3,  pierces  the  supinator  brevis, 
and  runs  between  the  two  strata  of  muscles  to  the  middle  of  the 
forearm.  Then  sinking  under  the  extensor  of  the  second 
phalanx  of  the  thumb,  it  is  continued  on  the  interosseous  mem- 
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brane  to  the  back  of  the  wrist,  where  it  swells  into  a  reddish 
gangliform  body,  7,  under  the  tendons  of  the  common  extensor,* 
and  gives  ofiPsets  to  the  articulations. 

All  the  muscles  of  the  deep  layer,  and  those  of  the  superficial 
layer,  except  these  three — anconeus,  long  supinator,  and  long 
radial  extensor  of  the  wrist — ^receive  branches  from  this  nenre. 

As  the  nerve  supplies  the  extensors  and  supinators  of  the 
forearm,  injury  or  disease  of  it  may  be  attended  by  paralysis  of 
those  muscles  ;  and  as  the  flexor  and  pronator  muscles  in  front, 
supplied  by  difTerent  nerves  (median  and  ulnar),  would  then  be 
unopposed  in  their  action,  they  would  determine  the  position  of  the 
limb.  Consequently,  after  the  function  of  the  nerve  is  de- 
stroyed, the  hand  would  be  pronated,  the  wrist  bent,  and  the 
fingers  semiflexed  by  the  action  on  the  joints  of  the  anterior 
group  of  muscles.  This  state  of  the  limb  is  seen  in  the  colic  of 
painters. 


With  the  subjoined  concise  notice  of  the  general  arrangement  of 
the  muscles,  vessels,  and  nerves  of  the  arm,  and  of  the  similarity 
between  the  two  limbs,  the  anatomy  of  the  upper  limb  will  be 
brought  to  an  end. 

The  upper  has  its  counterpart  in  the  lower  limb ;  and  with  the 
palm  of  the  hand  up,  the  front  of  the  upper  limb  is  represented 
by  the  back  of  the  lower ;  and  the  opposite. 

The  movements  of  the  joints  have  a  close  resemblance  in  the 
two  members ;  but  the  scapula  and  radius,  possessing  special 
movements,  are  provided  with  some  muscles  which  are  not 
required  in  the  buttock  and  the  leg. 

As  all  the  joints  in  the  upper  limb  bend  forwards,  the  flexors 
occupy  the  anterior,  and  the  extensors  the  posterior  surface,  con- 
trary to  their  position  on  opposite  aspects  of  each  segment  of  the 
lower  limb. 

The  vessels  have  a  ramified  distribution  in  the  arm, — the 
branches  diminishing  in  size,  and  increasing  in  number  towards 
the  digits. 

The  offsets  of  the  artery,  unobstructed  by  valves,  join  freely 
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together,  and  form  larger  and  more  freqnent  anastomoses  the 
nearer  they  approach  the  fingers;  and  in  this  way  proTision  is 
made  for  the  onward  course  of  the  blood  even  when  the  trunk 
or  trunks  may  be  closed. 

The  veins  are  provided  with  valves,  which  prevent  a  backward 
flow  of  the  blood  in  them,  and  they  are  also  united  by  col- 
lateral branches,  so  that  the  circulating  fluid,  stopped  in  one  vessel, 
may  be  carried  upwards  more  or  less  perfectly  by  another  channel. 
Besides  the  deep  veins,  which  are  more  numerous  than  the  arteries 
they  accompany,  superficial  veins  ramify  in  the  subcutaneous  fat : 
both  sets  join  at  intervals. 

The  nerves  divide  and  diminish  in  size,  like  the  arteries,  but  the 
branches  are  very  constant,  and  regular  in  their  distribution :  they 
seldom  join  each  other,  unless  they  are  subcutaneous. 

All  the  nerves  of  the  upper  limb,  with  the  exception  of  a  few  in 
the  integuments  of  the  shoulder  and  inner  side  of  the  arm,  come 
from  the  brachial  plexus;.  Each  of  the  larger  nerves  supplies 
muscles  and  integuments  ;  the  smaller  ones  end  altogether  in  the 
muscles  about  the  shoulder ;  and  two  (large  and  small  internal 
cutaneous)  belong  solely  to  the  teguments. 

Three  nerves  reach  the  fingers  :— of  these,  one  (musculo-spiral) 
ends  on  the  dorsum,  and  the  other  two  (median  and  ulnar)  rami- 
fying on  the  palmar  surface  of  the  digits,  constitute  the  nerves  of 
touch. 

The  three  lai^e  nerves  last  mentioned  supply  most  of  the  muscles 
below  the  shoulder : — the  musculo-spiral  being  distributed  to  the 
extensors  and  supinators,  and  to  one  flexor  in  part  (brachialis 
anticus) ;  and  the  ulnar  and  median  giving  branches  to  the  flexors 
and  pronators. 


ILLUSTRATIONS  OF  THE  HEAD  AND  NECK. 


DESCRIPTION  OF  PLATE  XHL 


The  base  of  the  skall,  with  the  cranial  nerves,  and  the  first  and 
second  stages  of  the  dissection  of  the  orbit,  may  be  stndied  with 
the  aid  of  this  Figure. 

After  the  removal  of  the  brain,  the  fossae  and  the  dura  mater 
in  the  base  of  the  skull  are  visible  without  further  preparation ; 
but  the  dissection  required  for  the  display  of  the  cranial  nerves 
and  the  contents  of  the  orbit  will  be  subsequently  described. 


BASE  OF  THE  SKULL  AND  THE  DURA  MATER. 

The  region  called  base  of  the  skull  is  situate  inside  the 
cranium,  and  lies  below  the  level  of  a  Une  carried  circularly 
round  the  head  from  the  superciliary  eminences  in  front  to  the 
occipital  protuberance  behind.  It  is  divided  into  three  fossae  on 
each  side  of  the  middle  line ;  and  a  strong  fibrous  membrane, 
the  dura  mater,  lines  the  whole. 


A.  Middle  fossa  of  the  base. 

B.  Posterior  fossa. 

C.  Superior  occipital  fossa. 

D.  Part   of  the   tentorium,    cut 

through. 
K  Part  of  the  falx  cerebri,  also 
cut 


F.  Falx  cerebelli. 

G.  Straight  sinus. 

H.  Cribriform  plate  of  the  ethmoid 

bone. 
L    Crista  galli  of  the  ethmoid  bone. 
E.  Roof  of  the  orbit  raised. 


The  anterior  fossa  of  the  base  lies  over  the  orbit,  and  must  be 
destroyed  nearly  altogether  by  the  dissection  of  that  space.    For 
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the  most  part  the  snr&ce  of  the  fossa  is  convex,  but  along  the 
middle  line  it  is  hollowed  where  it  lodges  the  olfactory  bulb  :  at 
the  forepart  of  the  hollow,  H,  small  apertures  exist  in  the 
cribriform  plate  of  the  ethmoid  bone  for  the  transmission  of 
the  olfactory  nerre  filaments  to  the  nose.  On  the  anterior  fossa 
rests  the  anterior  lobe  of  the  large  brain. 

The  middle  fossa,  A,  receives  the  middle  lobe  of  the  cerebrum 
or  large  brain.  Much  deeper  than  the  anterior  fossa,  its  bottom 
will  reach  down  to  a  level  with  the  articulation  of  the  lower 
jaw.  Along  the  middle  line  is  the  depression  on  the  body  of  the 
sphenoid  bone  (sella  Turcica)  containing  the  pituitary  body. 
Small  vessels  ramify  in  the  fossa  ;  and  the  internal  carotid  arteiy 
and  some  cranial  nerves  cross  the  inner  end. 

The  posterior  fossa,  B,  is  more  extensive  than  the  others,  being 
wide  and  shallow,  and  contains  the  hemisphere  of  the  smaU  brain 
or  cerebellum.  Its  depth  will  be  marked  on  the  side  of  the  head 
by  the  tip  of  the  mastoid  process.  In  its  centre  is  the  large 
foramen  magnum  transmitting  the  spinal  cord. 

If  the  skull  has  not  been  sawn  so  low  as  the  occipital  protube- 
rance, there  will  be  another  depression  at  the  base,  the  superior 
occipital  fossa,  C,  in  which  the  posterior  end  or  lobe  of  the  large 
brain  rests. 

Dura  mater.  This  is  a  strong  fibrous  membrane,  which  serves 
as  an  endosteum  to  the  bone,  and  supports  parts  of  the  brain.  Its 
vessels  and  nerves  are  named  meningeal.  Three  chief  processes 
project  inwards  between  parts  of  the  brain :  two  of  these  are 
met  with  in  examining  the  base  of  the  skull,  and  the  third 
occupies  the  middle  line  of  the  head  above  the  occipital  pro- 
tuberance. 

The  tentorium  cerehelU,  D  (Plate  xiv.),  is  arched  over  the  posterior 
fossje  of  the  base,  leaving  only  a  small  aperture  in  front  for  ih^ 
communication  of  the  spinal  cord  with  the  brain  ;  and  it  is  inter- 
posed between  the  large  and  small  brains.  Attached  along  its 
middle,  above  and  below,  are  folds — the  falx  cerebri  and  ialx 
cerebcUi,  which  keep  it  fixed  tightly.  In  its  centre  is  a  triangular 
venous  space,  the  straight  sinus,  G. 
The  falx  cm'ehelh\  F,  reaches  from  the  occipital  protuberance  to 
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the  foramen  magnoin,  and  is  widest  where  it  joins  the  tentorium. 
It  contains  the  occipital  sinus. 

FaJx  cerebri^  E.  Only  a  small  part  of  this  is  exhibited.  It  is 
narrowed  in  front  and  widened  behind,  and  reaches  along  the 
middle  line  of  the  head  from  the  crista  galli,  I,  to  the  occipital 
protuberance  where  it  joins  the  tentorium  (Plate  xiv.).  At  its 
attachment  to  the  skull  lies  a  yenous  space,  the  superior  longitu- 
dinal sinus  (Plate  xiy.  0). 

Meningeal  arterus.  Small  in  size  and  few  in  number,  they 
ramify  in  the  dura  mater  of  the  fossas,  taking  the  names  anterior, 
middle,  and  posterior,  from  their  situation.  Few  of  them  are  seen 
in  an  ordinary  injection,  and  they  will  be  noticed  more  folly  after 
the  cranial  nerves. 

Meningeal  nerves.  These  are  smaller  than  the  arteries,  and 
cannot  be  perceived  without  steeping  the  dura  mater  in  acid : 
they  are  derived  from  the  sympathetic,  and  from  some  of  the 
cranial  nerves,  especially  the  fifth. 

CRANIAL  NERVES  IN  THE  BASE  OF  THE  SKULL. 

All  the  nerves  attached  to  the  encephalon  are  called  cranial; 
and  one  nerve,  11,  not  attached  to  the  encephalon,  is  reckoned  as 
a  cranial  nerve,  because  it  enters  the  skull  and  leaves  by  an 
aperture  in  the  base  of  the  cranium.  The  nerves  course  forwards 
from  their  origin  to  the  apertures  of  exit ;  and  a  part  of  each 
nerve  is  left  in  the  skull  after  the  removal  of  the  brain. 

The  nerves  crossing  the  middle  fossa  of  the  base  of  the  skull 
are  invested  by  sheaths  of  the  dura  mater,  but  the  others  ai*e  free 
from  the  same  till  they  enter  their  foramina  of  exit.  On  the  left 
side,  the  place  of  entrance  into  the  sheaths  may  be  observed  ;  but 
to  examine  fully  the  trunks  of  those  nerves,  and  to  define  also  the 
ganglion  and  branches  of  the  fifth  nerve,  as  in  the  Figure,  the 
dura  mater  should  be  removed  on  the  right  side  from  the  middle 
fossa  of  the  base. 

There  are  twelve  pairs  of  cranial  nerves  :♦ — these  are  marked  by 

*  English  anatomists  reckon  in  general  nine  pairs  of  cranial  nerves,  aiid  the 
anatomists  on  the  Continent  enumerate  twelve  pairs  ;  so  that  some  confusion 
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corresponding  numerals,  except  in  the  case  of  the  first  nerve  which 
has  been  remoTed  with  the  brain. 


S.  Optic  nerve  and  commissure. 

8.  Motor  nerve  of  the  eyebalL 

4.  Trochlear  nerve. 

5.  Trifacial  nerve. 

6.  Abducent  nerve  of  the  eyeball. 

7.  Facial  nerve. 

8.  Auditory  nerve. 

9.  Glosso-pharyngeal  nerve. 


10.  Pueumogastric  nerve. 

1 1.  Spinal  accessory  nerve. 

12.  Hypoglossal  nerve. 
18.  Gasserian  ganglion. 

14.  Ophthalmic  nerve. 

15.  Superior  maxillary  nerve. 

16.  Inferior  maxillaiy  nerve. 
I7«  Large  petrosal  nerve. 


The  olfactory y  or  first  cranial  nerve^  is  marked  by  a  bulb  which 
rests  on  the  cribriform  plate  of  the  ethmoid  bone,  and  sends  fila- 
ments to  the  nose  through  the  subjacent  apertures:  it  will  be 
found  attached  to  the  brain. 

The  optky  or  second  nervBy  2,  ends  in  the  eyebalL  Posteriorly 
the  nerves  of  opposite  sides  unite  in  a  commissure  (chiasma)  on 
the  olivary  eminence  of  the  sphenoid  bone,  with  a  partial  decussa- 
tion of  their  fibres.  In  front  the  nerves  diverge ;  and  each  issues 
from  the  skull  through  the  optic  foramen,. with  the  ophthalmic 
artery.  In  the  orbit  of  the  left  side  the  further  course  of  the 
nerve  to  the  eyeball  is  evident. 

The  motor  ocuU,  or  third  nerve,  3,  crosses  the  middle  fossa^  and 
enters  its  sheath  of  dura  mater  behind  the  anterior  clinoid  process, 
as  seen  on  the  left  side.  Contained  in  the  dura  mater,  it  is  conveyed 
to  the  sphenoidal  fissure,  and  supplies  the  muscles  moving  the 
eyeball,  except  two. 

The  trochlear,  or  fourth  nerve,  4,  is  received  into  a  sheath  of 
dura  mater  behind  the  posterior  clinoid  process,  and  courses  for- 
wards through  the  wall  of  the  cavernous  sinus  to  end  in  one 
muscle  in  the  orbit — superior  oblique. 

The  trifacial,  or  fifth  nerve,  5,  consists  of  two  roots,  large  and 


in  the  nomenclature  arises  from  this  difference  in  the  mode  of  numbering. 
The  enumeration  of  the  nerves  as  twelve  appears  most  natural,  as  only  two 
nerve  trunks,  with  like  function  and  distribution,  will  then  be  included  in 
one  cranial  pair ;  whilst^  in  using  the  smaller  number,  as  many  as  four  and 
six  trunks,  differing  in  name,  function,  and  distribution,  will  be  combined 
together  as  one  pair  of  the  crnnial  nerves. 
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small,  though  only  the  large  root  is  yisible,  for  it  lies  oyer  and 
concesds  the  small  root. 

The  large  root  enters  a  sheath  of  dnra  mater  above  the  petrons 
portion  of  the  temporal  bone,  and  swells  into  a  large  ganglion  in 
the  middle  fossa  of  the  sknll. 

This  ganglion,  13,  named  Gasserian,  and  about  as  large  as  the 
thnmb-nail,  is  widened  in  front,  and  is  crossed  by  a  ridge  which 
adheres  closely  to  the  dura  mater.  From  the  fore  part  of  the 
ganglion  three  large  tronks  are  sent  forwards  to  end  on  the  face, 
hence  the  origin  of  the  name  of ,  the  nerve : — the  highest  of  these 
is  the  ophthalmic  trunk,  14,  which  passes  through  the  sphenoidal 
fissure  to  the  orbit ;  the  middle  one,  or  the  superior  maxillary, 
15,  leaves  the  skull  by  the  foramen  rotundum ;  and  the  third,  the 
inferior  maxillary  nerve,  16,  issues  from  the  skull  through  tlie 
foramen  ovale.  These  trunks  of  the  ganglion  confer  sensibility  on 
the  parts  to  which  they  are  distributed. 

The  sniall  root  of  the  fifth  lies  imder  the  large  one,  and  will 
come  into  view  on  raising  the  ganglion;  it  is  unconnected  with 
the  ganglion,  and  belongs  exclusively  to  the  inferior  maxillary 
trunk.  Blending  with  offsets  of  the  inferior  maxillary  trunk 
outside  the  skull,  it  is  conveyed  to  muscles,  and  chiefly  those  of 
mastication,  to  which  it  gives  the  power  of  contracting. 

The  abducent^  or  siith  nerve,  6,  pierces  the  dura  mater  behind 
the  body  of  the  sphenoid  bone,  and  entering  the  cavernous  sinus, 
passes  through  the  sphenoidal  fissure  to  one  muscle  (external 
rectus)  of  the  orbit. 

All  the  nerves  crossing  the  middle  fossa  of  the  base  of  the 
skull,  viz.,  the  third,  fourth,  fifth,  and  sixth,  communicate  with 
the  sympathetic  on  the  carotid  artery. 

The  facialy  or  seventh  nerve,  7,  (portio  dura  of  the  seventh  pair, 
Willis,)  enters  the  meatus  auditorius  intemus.  In  the  bottom  of 
that  hollow  it  is  received  into  the  aqueduct  of  Fallopius,  and  is 
conveyed  to  the  stylo-mastoid  foramen,  where  it  escapes,  to  be 
distributed  to  the  muscles  of  the  face  ;  it  is  the  motor  nerve  of 
the  face. 

The  auditory,  or  eighth  nerve,  8,  (portio  mollis  of  the  seventh 
pair,  Willis,)  sofb,  and  divided  into  fibrils,  accompanies  the  facial 
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into  the  meatus  anditorins,  and  passes  throngh  the  small  aper- 
tures in  the  bottom  of  the  meatus,  to  end  in  the  inner  parts  of 
the  ear. 

The  glo88(hphanjngealy  or  ninth  nerve^  9,  (part  of  the  eighth 
pair,  Willis,)  leaves  the  skull  by  the  foramen  jugnlare,  being 
contained  in  a  distinct  sheath  of  dura  mater,  and  lying  in  a 
depression  in  the  lower  border  of  the  temporal  bone.  It  is  dis- 
tributed, as  the  name  expresses,  to  the  tongue  and  pharynx. 

The  pmumogastric,  or  tenth  nerve,  10,  (part  of  the  eighth 
pair,  Willis,)  is  transmitted  through  the  foramen  jugulare  in  a 
sheath  of  dura  mater  common  to  it  and  the  following  norre. 
It  is  a  flat  nerve,  consisting  of  fibrils.  Its  terminating  branches 
ramify  in  the  air  passages,  the  heart,  and  the  alimentary  canaL 

The  9j)inal  accessory ,  or  eleventh  nerve,  11,  (part  of  the  eighth 
pair,  Willis,)  is  the  only  cranial  nerve  that  does  not  begin  in  the 
encephalon.  Aiisiug  from  the  spinal  cord,  it  enters  the  skoD 
through  the  foramen  magnum  ;  it  then  bends  outwards  to  the 
foramen  jugulare,  and  leaves  the  skull  through  that  hole  in  close 
contiguity  to  the  pneumogastric — the  two  being  contained  in 
the  same  fibrous  sheath.  This  nerve  supplies  in  part  two  musdes 
of  the  neck— the  stemo-mastoid  and  trapezius. 

The  hypoglossal,  or  twelfth  nerve,  12,  (ninth  pair,  Willis,) 
consists  of  two  bundles  of  filaments,  which  pierce  separately  the 
dura  mater.  These  join  in  the  anterior  condyloid  foramen,  by 
which  they  issue  from  the  cranium  as  one  trunk.  It  is  a  motor 
nerve  of  the  tongue  muscles. 

Large  petrosal  nerve,  17. — This  is  a  continuation  of  the 
Vidian  nerve,  derived  from  Meckel's  ganglion.  Coming  into  the 
skull  through  the  foramen  lacerum  in  the  base,  ij  is  conveyed 
in  a  bony  groove  under  the  Gasserian  ganglion  to  the  hiatus 
Fallopii,  which  it  enters  to  join  the  facial  nerve  in  the  temporal 
bone. 

VESSELS  IN  THE  BASE  OF  THE  SKULL. 

Two  large  arteries  on  each  side,  carotid  and  vertebral,  pass 
through  the  base  of  tlie  skull  in  their  course  to  the  brain,  and 
furnish  some  offsets  to  the  dura  mater.    Other  meningeal  yessels, 
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supplied  fipom  arteries  outside  the  cavity  of  the  skull,  ramify  in 
the  dura  mater. 


a.  Internal  carotid  artery. 

6.   Vertebral  artery. 

e.   Large  meningeal  artery. 


m.     Posterior  meningeal  artery, 
n,  n.  Anterior  meningeal  arteries. 


The  mtemal  carotid  artery,  a,  issues  from  the  carotid  foramen  in 
the  apex  of  the  temporal  bone,  and  winding  through  the  caver- 
nous sinus  (Plate  xiv.),  touches  the  brain  at  the  inner  end  of  the 
fissure  of  Sylvius,  and  splits  into  branches  (cerebral)  for  the  supply 
of  the  large  brain  or  cerebrum.  On  the  side  of  the  sphenoid 
bone  it  makes  two  bends,  lying  internal  to  the  cranial  nerves  ; 
and  at  the  base  of  the  brain  it  is  placed  between  the  second  and 
third  nerves. 

An  ophthalmic  branch,  and  small  offsets  to  the  dura  mater,  spring 
from  this  part  of  the  carotid. 

The  vertebral  artery,  h,  is  a  branch  of  the  subclavian  trunk,  and 
enters  the  skull  through  the  foramen  magnum  :  the  arteries  of 
opposite  sides  soon  coalesce,  and  they  supply  the  small,  and  part  of 
the  large  brain.    An  offset  is  frimished  by  it  to  the  dura  mater. 

Meningeal  arteries.  Small  arteries  ramify  in  each  fossa  of  the 
base  of  the  skull :  they  are  named  anterior,  middle,  and  posterior, 
like  the  fossas. 

The  anterior  set,  two  in  number,  n,  n,  and  the  smallest,  are 
branches  of  the  ophthalmic  aitery  in  the  orbit :  they  come  from 
the  anterior  and  posterior  ethmoidal  arteries,  and  entering  the 
skull  at  the  edge  of  the  cribriform  plate,  end  in  the  middle  part  of 
ihQ  fossa.    One  sends  a  twig  to  the  front  of  the  falx  cerebri,  E. 

The  middle  set,  three  in  number,  are  derived  from  branches  of 
tlie  external  carotid  artery,  and  appear  through  the  lacerated,  oval, 
and  spinous  foramina.  The  largest  of  these,  and  the  only  one 
generally  injected,  is  the  following  : — 

The  middle  meningeal  artery,  c,  nourishes  chiefly  the  bony  case 
containing  the  brain.  Arising  from  the  internal  maxillary  artery, 
it  comes  inwards  through  the  foramen  spinosum,  and  ascends  to 
the  top  of  the  head,  grooving  the  bones — more  particularly  the 
lower  and  fore  parts  of  the  parietal.    At  the  vertex  of  the  skull  it 
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terminates  in  the  bone,  bnt  some  branches  communicate  with  the 
arteries  on  the  onter  surface  of  the  cranium. 

Branches  are  given  by  it  to  the  dura  mater.  A  petrosal  branch 
enters  the  hiatus  Fallopii  with  the  small  nerve,  17,  to  supply  the 
temporal  bone  ;  and  one  or  two  offsets  penetrate  into  the  orbit, 
and  join  the  ophthalmic  artery. 

The  posterior  set  includes  two  arteries  :  one  is  furnished  by  the 
occipital  through  the  foramen  jugulare,  and  the  other,  by  the 
vertebral  artery  inside  the  skull.  Of  the  two,  the  offset,  m,  from 
the  occipital  is  tlie  largest,  and  it  extends  even  to  the  taitorium 
cerebelli. 

Veins,  No  vein  accompanies  either  the  internal  carotid  or  the 
vertebral  vessels  which  end  in  the  brain  ;  but  companion  veins 
run  with  the  arteries  distributed  to  the  dura  mater  and  the  brain 
case.  The  veins  with  the  large  middle  menmgeal  artery  may  be 
plainly  seen  in  a  dissection. 

CONTENTS  OF  THE  ORBIT. 

In  the  orbit  is  lodged  the  eyeball  with  its  muscles,  vessels,  and 
nerves.  And  the  gland  for  the  secretion  of  the  tears  is  contained 
in  the  fore  part  of  the  same  cavity. 

The  dissection  of  this  cavity  requires  some  care  in  its  execution, 
in  consequence  of  the  smallness  of  the  vessels  and  nerves,  and 
of  the  quantity  of  fat  with  which  they  are  surrounded. 

On  the  right  side  the  first  stage  of  the  dissection  has  been 
prepared  by  sawing  through  and  throwing  forwards  the  bony 
roof ;  and  then  slitting  along  the  middle  and  removing  the  peri- 
osteum of  the  cavity.  On  the  left  side,  the  cavity  having  been 
oi)ened  as  before,  the  superficial  layer  has  been  taken  away,  to 
bring  into  view  deeper  vessels  and  nerves. 

SUPERFICIAL  MUSCLES  AND  THE  LACHRYMAL  GLAND. 

The  muscles  contained  in  the  orbit  act  on  the  eyeball,  with  the 
exception  of  one  which  raises  the  upper  eyelid.  Six  muscles  are 
attached  to  the  eyeball ;  of  these,  four  are  straight,  and  direct  the 
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pupil  to  opposite  points  of  the  circumference  of  the  orbit ;  whilst 
two,  which  are  named  oblique,  roll  the  ball. 


L.   LachiTmal  gland. 

M.  Eyeball  of  the  left  side. 

N.  Upper  obliqne  muscle. 

P.    Levator  palpebrte  saperioris. 


R.   Upper  rectus  muscle. 
S.    External  rectus  muscle. 
T.    Pulley  of   the    upper    oblique 
muscle. 


The  lachrymal  gland^  L,  lies  above  the  muscles  in  the  outer 
part  of  the  orbit,  and  touches  in  front  the  upper  eyelid.  Shaped 
somewhat  like  an  almond,  with  its  longest  measurement  directed 
transversely,  it  is  suspended  by  fibrous  tissue  to  the  roof  of  the 
orbit.  It  secretes  the  tears ;  and  its  ducts,  six  or  eight  in 
number,  open  along  an  arched  line  on  the  inner  surface  of  the 
upper  lid,  near  the  outer  end. 

The  upper  oblique  muscle,  N,  (trochlearis)  is  the  longest  muscle 
in  the  orbit,  and  passes  through  a  ring,  or  pulley.  It  arises  from  the 
fsGioM  bone,  close  to  the  optic  foramen  in  the  bottom  of  the  orbit ; 
and  ends  anteriorly  in  a  tendon,  which  is  directed  backwards 
through  the  pulley,  but  beneath  the  upper  rectus,  and  is  inserted 
into  the  eyeball  behind  the  centre  (Fig.  xiv.). 

The  trochlea  or  pulley,  T,  is  a  ring  of  fibro-cartilage,  which  is 
attached  to  the  pit  near  the  inner  angle  of  the  frontal  bone.  A 
synovial  membrane  lines  the  ring,  and  fibrous  tissue  is  prolonged 
from  the  margins  along  the  tendon. 

The  muscle  acting,  raises  and  draws  forwards  the  back  of  the 
eyeball,  rotating  it  at  the  same  time  ;  and  it  gives  to  the  pupil 
**  perhaps  a  very  slight  inclination  downward  and  outward."* 

The  levator  palpebm  superioris,  P,  arises  in  the  bottom  of  the 
orbit,  close  to  the  preceding ;  becoming  tendinous  in  front  of  the 
eyeball,  it  enters  the  upper  eyelid,  and  is  inserted  into  the  fore 
part  of  the  tarsal  cartilage. 

The  muscle  elevates  the  upper  eyelid,  moving  upwards  the  fibro- 
cartilage  over  the  eyeball,  and  gives  rise  .to  a  deep  groove  in  the 
skin.    If  the  eyeball  is  directed  down  when  the  muscle  is  acting, 

♦  This  action  is  attributed  to  it  by  Dr.  Jacob,  in  the  Dublin  Medical  Press 
for  Jan.  6,  1841,  p.  1. 
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the  elevation  of  the  lid  is  checked  by  the  muooiis  membrane  which 
is  then  less  loose. 

liecH  muscles. — The  npper  rectus,  R,  (attollens  oculi)  and  the 
outer  rectus,  S,  (abductor  oculi)  haye  a  common  origin  with  the 
other  two  recti,  around  the  optic  nenre,  at  the  apex  of  the  orbital 
cayitj  ;  and  they  are  inserted  into  the  eyeball  about  a  quarter  of 
an  inch  behind  the  cornea. 

The  outer  rectus  is  provided  with  an  additional  origin  finom  a 
point  of  bone  on  the  lower  edge  of  the  sphenoidal  fissure,  near  the 
inner  end  of  that  slit :  between  this  head  and  the  common  one 
the  ophthalmic  vein  and  several  nerves  pass. 

The  pupil  is  directed  towards  the  eyebrow  by  the  upper  rectus 
muscle,  and  outwards  by  the  other  rectus — the  insertion  of  the 
muscles  into  the  ball  in  front  of  its  greatest  transverse  diameter 
impressing  on  the  eye  the  movements  stated.  Squinting  upwards 
or  outwards  may  result  from  permanent  contraction  of  the  mus- 
cle moving  the  eye  in  the  direction  indicated,  or  from  the  rectus 
in  action  being  unbalanced  through  paralysis  of  its  antagonist 
muscle  or  muscles. 

VESSELS  OF  THE  ORBIT. 

The  ophthalmic  artery  and  vein  are  represented  in  the  left 
orbit.  These  vessels  have  some  peculiarities : — they  are  not 
transmitted  through  the  same  aperture  in  the  bone  ;  and  the 
vein,  which  is  a  single  tnmk,  ends  in  the  cavernous  sinus  in  the 
interior  of  the  skull. 


d.  Ophthalmic  artery. 

e.  Anterior    etlinioidal    or   nasal 

artery. 


/.  Posterior  ethmoidal  artery. 
g.   Supra-orbital  artery. 
h.  Ophthalmic  vein. 


The  ophthalmic  artery,  d,  is  a  branch  of  the  internal  carotid, 
and  enters  the  orbit  through  the  optic  foramen,  lying  below  and 
outside  the  optic  nerve.  In  the  left  orbit  the  artery  is  shown 
coursing  over  the  optic  nerve,  and  along  the  inner  side  to  the 
front  of  the  cavity,  where  it  ends  in  branches  for  the  root  of  the 
nose  (nasal)  and  the  forehead  (frontal).  Most  of  its  oflfsets  arc  dis- 
tributed in  the  orbit. 
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Offsets  for  the  eyeball  Several  branches,  posterior  ciliary^  pierce 
the  back  of  the  eyeball  around  the  optic  nerre.  Other  smaller 
arteries,  which  are  usually  not  injected,  enter  the  fipont  of  the  ball, 
close  to  the  cornea  :  these  are  the  anterior  ciliary ^  and  they  are 
best  seen  in  inflammation  of  the  iris.  One  artery  enters  the  optic 
nerve  behind  the  ball ;  it  ramifies  in  the  retina,  and  is  called  the 
central  artery  of  the  retina. 

The  lachrymal  branch  accompanies  the  nerve,  19,  to  the  gland 
of  the  same  name. 

Muscular  branches  arise  at  intervals  :  some  of  these  are  seen  in 
the  Figure. 

Eyelid  offsets.  Each  eyelid  receives  a  palpebral  branch :  these 
are  directed  transversely,  in  contact  with  the  tarsal  cartilages,  and 
anastomose  externally  with  the  lachrymal — forming  an  arch  in 
each  lid. 

Branches  leaving  the  orbit, — Besides  the  two  terminal  branches 
(frontal  and  nasal),  three  others  leave  the  cavity.  One,  anterior 
ethmoidal,  e,  accompanies  the  nasal  nerve  to  the  nose,  and  supplies 
meningeal  offsets.  Another,  posterior  ethmoidal,  /,  smaller  than 
the  preceding,  passes  through  the  foramen  of  the  same  name  to 
the  dura  mater  in  the  anterior  fossa  of  the  skull.  And  the  third, 
supraorbital,  g,  runs  with  the  nerve  of  the  same  name  through 
the  supra-orbital  notch  to  the  forehead. 

The  ophthalmic  vein,  h,  taking  the  same  general  course  as  the 
arteiy,  joins  in  front  the  fecial  vein ;  and  as  its  branches  corre- 
spond mostly  with  those  of  the  artery  few  are  delineated.  At  the 
back  of  the  orbit  it  leaves  the  artery,  and  passing  between  the 
heads  of  the  outer  rectus,  ends  in  the  cavernous  sinus  in  the 
skull  (Plate  xiv.  Q). 

Eyeball-veins  :  —  these  differ  from  the  arteries  to  the  ball. 
Four  in  number,  they  issue  on  opposite  sides  of  the  eye,  and 
about  midway  between  the  cornea  and  the  entrance  of  the  optic 
nerve. 

NERVES  OF  THE  ORBIT. 

Five  cranial  nerves  enter  the  orbital  cavity,  viz.  2nd,  3rd, 
4th,  5th,  (in  pai-t)  and  6th  ;  and  all,  except  the  second  or  optic^ 


124 


DISSECTION  OF  THE  ORBIT. 


come  throngh  the  sphenoidal  fissnre.  Some  end  in  the  contents 
of  the  orbit,  like  the  arteries,  and  others  are  transmitted  throngh 
the  cavity  to  the  nose  and  the  forehead  :  they  haye  the  following 
general  distribution.  The  second  or  the  optic  belongs  to  the 
eyeball.  The  third,  fourth,  and  sixth,  are  furnished  to  muscles. 
And  the  ophthalmic  trunk  of  the  fifth  nerre  supplies  the  eyeball 
and  the  lachrymal  gland,  and  ends  outside  the  orbit. 

The  nerres  which  are  superficial  to  the  muscles  are  displayed 
on  the  right  side,  viz.  the  fourth,  and  the  supra-orbital  and 
lachrymal  branches  of  the  fifth  :  on  the  left  side  the  other  nerves 
referred  to  in  the  description  may  be  observed. 


2.  Optic  nerve. 

8.  Third  nenre. 

4.  Fourth  nerve. 

14.  Ophthalmic  nerve  of  the  fifth. 


18.  Sapra-orbital  nerve. 

19.  Lachrymal  nerve. 

21.  Upper  branch  of  the  third  nerve. 

23.  Continuation  of  the  nasal  nerve. 


The  third  cranial  nerve^  3,  (motor  oculi)  supplies  all  the  muscles 
of  the  eyeball  except  two,  and  enters  the  orbit  in  two  pieces 
between  the  heads  of  the  external  rectus.  The  upper  and  smaller 
part,  21,  (left  side)  is  furnished  to  the  levator  palpebrae,  P,  and 
the  upper  rectus,  R  ;  the  lower  portion  of  the  nerve  may  be  seen 
in  Plate  xiv.  22. 

The  fourth  cranial  nerve,  4,  passes  through  the  sphenoidal  fissure 
above  the  muscles,  and  ends  in  the  upper  oblique,  N,  piercing 
the  fibres  of  the  muscle  on  the  surface  turned  away  from  the 
eyebalL 

The  ophthalmic  nerve,  14,  begins  in  the  Gasserian  ganglion,  13, 
and  is  continued  through  the  wall  of  the  cavernous  sinus  and  the 
sphenoidal  fissure  to  the  orbit.  It  ends  by  dividing  into  the  supi-a- 
orbital,  18,  and  the  lachrymal  branch,  19  ;  and  from  its  inner  side, 
before  the  teiininal  bifurcation,  springs  the  nasal  nerve,  20, 
(Fig.  xiv.) 

The  lachrymal  nerve,  19,  the  smallest  of  the  offsets  of  the 
ophthalmic  trunk,  is  directed  to  the  outer  part  of  the  orbit,  and 
supplies  the  lachrymal  gland  and  the  upper  eyelid. 

The  mpra-orhital  nerve,  18,  lies  above  the  muscles,  like  the 
lachrymal,  and  is  continued  through  the  cavity  to  the  supra- 
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orbital  notch,  where  it  issues  on  the  forehead,  and  supplies  the 
muscles  and  the  integuments.  From  its  inner  side  is  given  a 
long  slender  branch,  sujrra-trochleary  to  the  upper  eyelid  and  the 
forehead ;  and  as  it  turns  round  the  margin  of  the  orbit,  small 
palpebral  filaments  are  furnished  to  the  upper  eyelid. 

The  7iasal  nerve  (20  left  side)  ends  in  the  nose,  and  passes 
through  the  orbit  and  the  cavity  of  the  skull  before  it  reaches  its 
destination.  Entering  the  orbit  between  the  heads  of  the  external 
rectus  (Plate  xiv.)  it  is  continued  forwards  with  the  ophthalmic 
artery  to  the  anterior  of  the  two  foramina  in  the  inner  wall  (23, 
left  side) ;  here  it  is  transmitted  to  the  cavity  of  the  skull.  In 
the  orbit  its  offsets  are  the  following  : — 

Firstly,  there  is  a  slender  communicating  branch  to  the  len- 
ticular ganglion  (Plate  xiv.  26).  As  it  crosses  the  optic  nerve  two 
or  three  filaments,  long  ciliary,  are  furnished  to  the  eyeball.  And 
as  it  leaves  the  orbit  it  gives  a  branch — infra-irochlear,  24,  to  the 
upper  eyelid  and  the  side  of  the  nose. 

The  nasal  nerve  is  distributed  finally  to  the  mucous  membrane 
of  the  front  of  the  nasal  cavity,  and  to  the  integuments  of  the  end 
of  the  nose.  Irritation  of  it  in  the  nasal  cavity,  as  in  taking  snuff, 
induces  sneezing  for  the  purpose  of  removing  the  irritating  body. 

Sixth  cranial  nerve,  6.  The  ending  of  this  nerve  in  the  external 
rectus  is  delineated  in  Fig.  xiv. 


DESCRIPTION  OF  PLATE  XIV. 


In  the  Drawing  a  view  is  pbtained  of  the  dura  mater  at  the 
base  of  the  skull,  with  the  cavernous  sinus,  and  the  dissection  of 
the  orbit  is  carried  through  its  two  deeper  stages. 

Parts  delineated  in  this  and  the  preceding  Plate  are  marked  by 
the  same  letters  and  figures. 


12«  DISSECTION  OP  THE  BASE  OF  THE  SKULL. 

THE  DUKA  MATER  WITH  THE*SINUSES. 

The  tentorium  cerehelU,  D,  has  been  left  entire  for  the  purpose 
of  showing  the  level  and  extent  of  this  partition.  Its  position 
will  be  marked  on  the  surface  by  a  line  on  a  level  with  the 
part  of  the  ear  joining  the  side  of  the  head. 

Venous  spaces  occupy  the  middle  part,  and  the  attached  edge 
of  the  membrane  ;  and  one  of  the  largest  spaces,  called  the  caver- 
nous, is  close  to  each  anterior  extremity. 

The  cavernous  sinus,  Q,  may  be  opened,  as  on  the  left  side,  by 
cutting  through  the  dura  mater  from  the  anterior  clinoid  process 
to  the  petrous  portion  of  the  temporal  bone,  the  cut  being  made 
internal  to  the  third  and  fourth  nerves. 

This  hollow  is  placed  on  the  side  of  the  body  of  the  sphenoid, 
and  reaches  from  the  sphenoidal  fissure  to  the  temporal  bone. 
Bather  more  than  an  inch  long,  it  measures  across  about  half  an 
inch,  after  the  knife-handle  has  been  put  into  it ;  aud  it  is 
dilated  behind  where  it  joins  other  sinuses.  Its  inner  boundary 
is  formed  by  the  sphenoid  bone  covered  by  thin  dura  mater ; 
and  the  outer  boundary  consisting  of  thickened  dura  mater, 
contains  the  third,  3,  fourth,  4,  and  the  ophthalmic  trunk  of  the 
fifth  nerve,  14,  Plate  xiii. 

Through  the  inner  part  of  the  space  pass  the  internal  carotid 
artery  and  the  sixth  cranial  nerve ;  and  these  are  separated  from 
the  blood  by  the  thin  venous  lining  membn^ne.  Small  fibrous 
bands  and  arteries  traverse  the  space,  giving  rise  to  the  term 
**  cavernous." 

Blood  is  received  from  a  few  small  cerebral  veins  which  pierce 
the  outer  wall,  though  chiefly  from  the  ophthalmic  vein  (Fig. 
xiii.  h)  which  enters  in  front ;  and  it  circulates  backwards  to  be 
conveyed  to  the  lateral  sinus  by  the  upper  and  lower  petrosal 
sinuses.  The  blood  in  the  space  communicates  with  that  outride 
the  head  by  means  of  small  emissary  veins  which  penetrate 
through  the  foramen  lacerum. 

Three  short  sinuses  join  the  cavernous  spaces  of  opposite  sides 
across  the  middle  line , — one  lying  before  the  pituitary  body, 
one   behind   it,    and  the    other  across  the  basilar  process  of 
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the  sphenoid  bone.  No  valves  exist  in  these  cross  channels,  so 
that  the  blood  can  more  freely  forwards  and  backwards  through 
them  ;  and  shonld  the  diminished  size  or  the  absence  of  one 
lateral  sinus  interfere  with,  or  stop  the  course  of  the  blood  on 
that  side  of  the  skull,  the  circulating  fluid  can  be  conveyed  across 
the  middle  line,  to  be  transmitted  from  the  head  by  the  lateral 
sinus  of  the  opposite  side. 

The  tntemal  carotid  artery,  a,  winds  through  the  space  from 
behind  forwards,  and  issues  through  the  dura  mater  internal  to 
the  anterior  clinoid  process :  it  ftimishes  here  small  recepiacular 
branches  to  the  dura  mater. 

Ascending  around  the  artery  is  the  cranial  part  of  the  sympa- 
thetic nerve,  which  communicates  with  the  nerves  entering  the 
orbit  through  the  sphenoidal  fissure. 

In  the  sinus  lies  the  sixth  cranial  nerve,  6,  which  courses  from 
behind  forwards,  close  outside  the  carotid  artery,  and  commu- 
nicates largely  with  the  sympathetic. 

Another  large  central  sinus,  named  torcular  fferophili,  is  placed 
opposite  the  occipital  protuberance,  and  receives  blood  from  the 
brain.  Opening  into  it  in  front  is  the  straight  sinus  G,  (Plate 
xiii.) ;  above  is  the  superior  longitudinal,  0  ;  and  below  is  the 
occipital  sinus  contained  in  the  falx  cerebelli.  On  each  side 
issues  the  large  lateral  sin^s,  which  extends  to  the  foramen 
jugulare,  joining  there  the  internal  jugular  vein,  and  conveys 
from  the  skull  the  blood  both  of  this  and  of  the  cavernous  sinus. 

DISSECTION  OF  THE  ORBIT. 

The  third  stage  of  the  dissection,  which  is  represented  on  the 
right  side,  will  be  obtained  by  clearing  away  the  vessels  shown  in 
the  left  orbit  in  Plate  xiii.  And  the  preparation  of  the  last  stage, 
as  exhibited  on  the  left  side,  may  be  made  by  removing  the  lenti- 
cular ganglion  and  the  nasal  nerve,  and  by  dividing  the  optic 
nerve  and  raising  the  ends. 

MUSCLES  OF  THE  ORBIT. 

The  muscles  lying  below  and  to  the  inner  side  of  the  eyeball 
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act  as  antagonists  to  the  group  of  muscles  (before  described, 
p.  121)  on  the  outer  side  and  above  the  balL  Like  the  other 
group  they  consist  of  two  straight  and  one  oblique  ;  and  they 
are  named  inferior  rectus,  internal  rectus,  and  inferior  oblique. 


N.  Upper  oblique  muscle. 

O.  Superior  longitudinal  sinus. 

P.  Levator  palpebrse  superioris. 

Q.  Cavernous  sinus. 

R.  Upper  rectus  muscle. 


S.  External  rectus  muscle, 

y.  Inferior  rectus  muscle. 

W.  Inferior  oblique  muscle. 

X.  Internal  rectus  muscle. 


Retti  muscles.  The  lower  rectus,  V,  (depressor  oculi)  and  the 
inner  rectus,  X,  (adductor  oculi)  arise,  behind,  around  the  optic 
nerve  with  the  other  muscles  ;  and  the  two  separating  from  each 
other  in  front,  are  inserted  into  the  eyeball  near  the  cornea^  eadi 
being  attached  opposite  its  antagonist  muscle. 

One  of  these  muscles  contracting,  the  pupil  will  be  directed 
towards  it,  the  under  rectus  depressing,  and  the  inner  one  adduct- 
ing  the  eye  ;  but  the  two  recti  acting  together  the  pupil  will  be 
directed  to  a  point  intermediate  between  both. 

The  external  rectus,  S,  is  more  evident  here  than  in  Figure  xiiL ; 
and  on  the  right  side  the  nerves  passing  between  its  heads  of 
origin,  viz.,  the  third,  3,  the  nasal  nerve  of  the  fifth,  20,  and  the 
sixth,  6,  have  been  traced  out^  to  show  their  relative  position. 

The  inferior  obligtie  muscle,  W,  is  displayed  only  at  its  insertion 
into  the  eyeball.  Arising  from  the  fore  part  of  the  floor  of  the 
orbit^  close  to  the  lachrymal  sac,  it  is  inclined  backwards  below 
the  inferior  rectus  and  the  eyeball,  and  is  inserted  into  the  back  of 
the  eye  near  the  upper  oblique  muscle. 

By  the  action  of  this  muscle  the  back  of  the  ball  will  be 
depressed  and  the  cornea  raised ;  and  the  eye  being  rotated  at  the 
same  time  ''  the  cornea  will  be  directed  perhaps  a  little  upwards 
and  inwards."* 

DEEP  NERVES  OF  THE  ORBIT. 

The  second  nerve,  part  of  the  third  nerve,  the  lenticular 

*  Br.  Jacob  gives  this  as  its  probable  action.     See  the  Dublin  Medical 
Press  of  Jan.  6,  1841,  before  referred  to. 
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ganglion,  and  the  sixth  nerve,  are  met  with  in  the  two  deeper 
stages  of  the  dissection  of  the  orbit. 

On  the  right  side  the  lenticular  ganglion  is  depicted,  with  the 
optic  nerre  ;  and  the  other  nerves  are  visible  on  the  left  side. 


2.  Optic  nerve. 

8.  Third  cranial  nenre. 

4.  Fourth  nenre. 

5.  Fifth  cranial  nenre. 

6.  Sixth  cranial  nerve. 
13.  Gasserian  ganglion. 

20.  N«8al  nerve  at  its  origin. 

21.  Upper  branch  of  the  third  nerve. 


22.  Lower    branch   of    the    third 

nerve. 

23.  Nasal  nerve  leaving  the  orbit. 

24.  Infra-trochlear  nerve. 

25.  Lenticular  ganglion. 

26.  Long    root   of  the    lenticular 

ganglion  to  the  nasal  nerve. 


The  optic  or  second  cranial  fierve,  2,  lies  in  the  middle  of  the 
hollow  included  by  the  recti  muscles,  and  enters  the  back  of  the 
eyeball  rather  internal  to  the  centre :  it  spreads  out  in  the 
nervous  s^tum  of  the  retina.  Along  it  the  ciliary  arteries  and 
nerves  arocoiyreyed  to  the  eyeball. 

The  oMhaknic  or  lenticular  ganglion,  25,  is  a  small  rather  red 
body,  a^mt  as  large  as  a  pin's  head  of  moderate  size,  which  is 
situai^  '^the  back  of  the  orbit,  dose  to  the  ophthalmic  artery 
andlne  optic  nerve.  Nerves  issue  fix)m  it  at  four  points  (angles) : 
tw^>as8  backwards,  joining  other  nerves,  and  these  are  called 
;  and  several  nerves  are  sent  forwards  to  the  eyeball  along 
optic  nerve. 

Posterior  branches. — ^A  long  slender  branch — the  long  root,  26, 
joins  the  nasal  nerve,  20.  Another  thick  and  short  branch — ^the 
short  root,  unites  with  the  third  nerve,  22,  (right  side).  Some- 
times a  third  ojQTset,  between  those  two,  connects  the  ganglion  with 
the  sympathetic. 

The  anterior  branches  or  the  short  ciliary  nerves  to  the  eyeball, 
are  about  twelve  in  number,  and  form  two  bundles,  upper  and 
lower :  they  are  furnished  to  the  ball,  and  especially  to  the  mus- 
cular structure  in  it. 

The  Oiird  cranial  nerve,  8,  splits  into  two  as  it  is  about  to  enter 
the  orbit  between  the  heads  of  the  outer  rectus.  Its  upper  piece, 
21,  ends  in  the  upper  rectus,  and  in  the  elevator  of  the  upper 
eyeUdi 
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The  lower  and  larger  part  of  the  nerre,  22,  (}ttt  side)  divides 
into  three :  one  enters  the  inferior  rectus,  Y ;  the  second  belongs 
to  the  internal  rectos;  and  the  third  offiset^  22,  (right  side)  is 
continued  below  the  eyeball  to  the  inferior  oblique  muscle.  The 
last  branch  is  joined  by  the  short  root  of  the  lenticular  ganglion, 
and  supplies  through  that  communication  motor  nerves  to  the 
muscular  fibres  of  the  eyebalL 

Paralysis  of  the  muscles  supplied  by  the  third  nenre  is 
attended  by  dropping  of  the  eyelid,  and  inability  to  raise  it ;  and 
the  eye  loses  its  movements  in  certain  directicms.  Supposing  its 
existence  on  one  side,  the  cornea  could  not  be  moved  vertically, 
that  is  to  say,  it  could  not  be  turned  upwards  or  downwards  by 
the  elevator  and  depressor  muscles ;  it  could  not  be  drawn  inwards 
horizontally  by  the  adductor;  nor  could  it  be  inclined  upwards 
and  inwards  by  the  inferior  oblique — all  the  muscles  needful  for 
those  movements  being  supplied  by  the  nerve,  and  being  therefore 
unable  to  contract  Only  two  movements  would  remain,  viz. 
abduction  and  rotation  downwards  and  outwards  : — ^the  former 
depending  on  the  external  rectus  which  is  supplied  by  the  sixth 
nerve  ;  and  the  latter  on  the  superior  oblique,  which  receives  the 
fourth  nerve. 

Double  vision  will  accompany  the  paralysis  when  an  attempt  is 
made  to  look  with  both  eyes  to  the  temple  of  the  opposite  at 
healthy  side ;  and  this  occurrence  is  to  be  accounted  for  by  the  loss 
of  the  muscular  control  over  the  ball  of  the  affected  side.  In  look- 
ing with  both  eyes  to  the  temple  (left)  in  the  undiseased  state  of 
the  muscles,  the  left  eye  will  be  inclined  outwards  by  the  external 
rectus,  and  the  right  eye  will  be  turned  inwards,  towards  its 
fellow,  by  the  internal  rectus.  But  in  paralysis,  say  of  the  right 
side,  the  affected  eye  cannot  be  inclined  towards  its  fellow  in 
consequence  of  the  internal  rectus  having  lost  its  power  of  con- 
tracting, whilst  the  healthy  or  left  eye  will  be  turned  outwards 
by  the  external  rectus  muscle ;  and  as  the  axes  of  the  eyes  are  not 
kept  parallel,  images  are  formed  on  non-corresponding  points  of 
the  two  retinsB,  and  double  vision  results. 

The  sixth  cranial  nerve,  6,  enters  the  orbit  between  the  heads 
of  the  external  rectus,  lying  below  the  third  and  nasal  nerves, 
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and  above  the  ophthalmic  yein :  it  is  distributed  to  the  external 
rectos  muscle. 

In  paralysis  of  the  external  rectus  from  disease  of  this  nerve 
the  eyeball  cannot  be  directed  outwards ;  and  squinting  inwards 
may  ensue  from  the  absence  of  a  contracting  muscle  to  balance 
the  internal  rectus. 

Orhiial  branch  of  the  upper  maxillary  nerve.  After  the  contents 
of  the  orbit  have  been  removed,  this  small  nerve  may  be  found  in 
the  bwer  and  outer  angle,  passing  through  the  orbit  on  its  way  to 
the  &ce  and  the  temple. 


DESCRIPTION  OF  PLATE  XV. 


This  Figure  illustrates  the  anatomy  of  the  side  of  the  neck 
behind  the  stemo-mastoid  muscle. 

The  position  of  the  body  indicated  in  the  drawing  will  be 
required  also  during  the  dissection,  viz.  the  arm  having  been 
drawn  down  to  depress  the  shoulder,  and  make  tense  the  neck 
muscles. 

The  more  prominent  lateral  muscles  will  appear  readily  on 
reflecting  the  skin  by  the  incisions  marked  in  the  Plate,  and  on 
removing  the  thin  platysma  muscle,  and  the  deep  cervical  fascia  ; 
but  much  time  and  care  will  be  needed  to  make  clean,  and  to 
leave  uninjured  the  deeper  nerves  and  vessels. 

MUSCLES  OF  THE  SIDE  OF  THE  NECK. 

AH  the  muscles  here  exhibited  in  part,  are  attached  below  either 
to  the  arch  formed  by  the  clavicle  and  the  scapula,  or  to  the  first 
rib  ;  and  obove  they  are  fixed  to  the  head  and  the  spinal  column, 
with  the  exception  of  the  omo-hyoid  which  is  attached  to  the 
hyoid  bone.  A  hollow,  the  posterior  triangular  space,  intervenes 
between  the  two  largest  superficial  muscles. 

K  2 
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A.  Platysnuiinyoldes. 

B.  Stemo-cleido-mastoid  mnscle. 

C.  Splenias  capitis. 

D.  Trapezius. 

£.  Levator  anguli  scapnlsB. 
F.  Scalenus  medius. 


O.   Scalenus  anticns. 
H.  Omo-hyoideus. 
E.  Deltoid  muscle. 
L.    Clavicle. 
N.  Pectoralis  migor. 


Platysma  myoides,  A.  This  is  a  membranifonn  fleshy  layer, 
which  is  contained  in  the  fatty  stratum  between  the  skin  and  the 
deep  fascia.  Arising  from  the  scapular  arch,  and  the  top  of  the 
th^ax  and  shoulder,  it  crosses  the  side  of  the  neck,  and  is  inserted 
into  the  base  of  the  lower  jaw,  blending  with  muscles  of  the  fiace. 

It  covers  the  external  jugular  vein,  A?,  and  the  lower  two  thirds 
of  the  posterior  triangular  space.  Its  fibres  are  inclined  down- 
wards and  backwards  frt)m  the  jaw  to  the  shoulder  ;  and  in  open- 
ing the  external  jugular  vein  in  venesection  the  incision  is  to 
be  so  directed  as  to  cut  them  across. 

The  stemo-cleido-maslatd  muscle^  B,  crosses  the  neck  obliquely 
from  the  thorax  to  the  ear.  Below  it  arises  from  the  first  piece  of 
the  sternum,  and  the  inner  third  of  the  clavicle  (Plate  xvii.) ;  and 
it  is  inserted  above  into  the  mastoid  process,  and  the  upper  curved 
line  of  the  occipital  bone. 

From  its  diagonal  position  in  the  neck  it  separates  a  triangular 
surface  in  front  frt)m  another  behind  :  it  covers  the  great  carotid 
blood  vessels  and  the  neck  muscles,  and  it  is  crossed  by  superficial 
nerves  and  veins.  It  is  pierced  by  one  large  nerve — ^the  spinal 
accessory  or  the  eleventh  cranial  nerve,  13. 

Both  muscles  acting,  the  head  will  be  brought  forwards,  as  in 
nodding,  or  the  sternum  will  be  raised ;  according  as  they  may 
take  their  fixed  point  above  or  below.  If  only  one  muscle  is  used 
the  head  is  turned  to  the  opposite  side  ;  but  in  combination  with 
other  muscles  attached  to  the  mastoid  process  it  can  incline  the 
head  towards  the  shoulder  on  the  same  side. 

In  wry-neck  (torticollis)  arising  from  muscular  contraction, 
the  stemo-mastoid  forms  a  hard,  tense  cord  on  the  side  of  the 
neck  opposite  to  that  to  which  the  head  is  turned.*'  Subcuta- 
neous cutting  through  of  the  muscle  is  practised  to  remove  the 
deformity. 

The  trapezius^  D,  attached  behind  to  the  spinal  colunm  and 
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the  head,  is  inserted  in  front  into  the  outer  third  of  the  clayicle, 
and  into  the  acromion  process  and  the  spine  of  the  scapula. 

The  anterior  free  edge  of  the  muscle  limits  behind  the  pos- 
terior triangular  space  ;  it  is  thin  in  the  upper  hal^  and  it  is 
projected  forwards,  as  a  points  opposite  the  fourth  cervical  nerre 
and  the  narrowed  part  of  the  neck.* 

The  fore  part  of  the  trapezius  will  help  the  levator  anguli 
scapulae,  E,  in  raising  the  shoulder. 

Splenius  capitis^  C.  This  small  part  of  the  splenius  muscle 
appears  in  the  posterior  triangular  space,  where  it  arches  forwards 
irom  the  spinal  column  to  the  mastoid  process. 

Taking  its  fixed  point  behind  it  can  turn  the  face  to  its  own 
side  ;  or  acting  with  the  stemo-mastoid,  it  will  incline  the  head 
to  the  shoulder.  When  the  muscles  of  opposite  sides  act  together, 
the  head  will  be  carried  backwards. 

Levator  anguli  scapula^  E,  occupies  the  hinder  part  of  the 
triangular  space.  It  arises  from  the  transverse  processes  of  the 
three  or  four  upper  cervical  vertebras,  and  is  inserted  into  the 
base  of  the  scapula  (Plate  v.  C.)  ;  its  processes  of  origin  may 
remain  separate  for  some  distance  as  in  the  Plate,  and  appear 
like  distinct  muscles. 

Its  ordinary  action  is  manifested  in  shrugging  the  shoul- 
ders ;  in  this  movement  it  is  assisted  by  the  upper  part  of  the 
trapezius. 

The  omO'hyoidetis  is  a  double-bellied-  muscle,  which  reaches 
from  the  scapula  to  the  hyoid  bone,  and  is  tendinous  beneath 
the  stemo-mastoideus  (Plate  xviii.) :  for  the  anatomy  of  the 
anterior  belly,  see  Plate  xvii. 

The  fibres  of  the  posterior  belly,  H,  are  attached  beneath  the 
trapezius  to  the  upper  border  of  the  scapula,  close  to  the  notch 
in  that  bone  ;  and  they  end  in  fit)nt  in  the  intermediate  tendon. 
This  belly  crosses  the  posterior  triangular  space,  cutting  off  a 
small  part  below,  which  contains  the  subclavian  arteiy  ;  and  it 
is  kept  in  place  by  a  sheath  of  the  cervical  fascia. 

*  When  this  edge  is  represented  in  Anatomical  Plates  as  straight  between 
the  upper  and  lower  attachments,  the  displaced  condition  is  delineated. 
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This  belly  of  the  mnscle  makes  tense  the  deep  &scia  of  the 
neck.  The  possibility  of  its  compressmg  the  internal  jngolar 
vein  has  been  suggested  by  Theile.* 

The  scaleni  muscles,  three  on  each  side,  pass  from  the  first  two 
ribs  along  the  side  of  the  spinal  colamiiy  and  are  crossed  by  the 
great  nerves  and  vessels  of  the  npper  limb. 

The  anterior  muscle^  Q,  arises  from  the  first  rib  around  a 
slight  prominence  on  the  upper  surface ;  and  it  is  inserted  into 
the  fore  part  of  the  transverse  processes  of  four  cervical  vertebra, 
viz.  6,  5,  4,  8. 

In  front  of  the  muscle  lie  the  omo-hyoideus,  H,  and  stemo- 
mastoideus,  B ;  but  the  deep  connections  can  be  more  fully 
observed  in  Plate  xviii.  With  a  lateral  view  of  the  side  of  the 
necky  as  in  the  Figure,  part  of  the  muscle  may  be  seen  in  the 
posterior  triangular  space  ;  but  in  a  fix)nt  view,  the  muscle  is 
usually  concealed  by  the  stemo-mastoideus. 

The  middle  muscle,  F,  larger  than  the  preceding,  arises  firom 
a  groove  across  the  hinder  part  of  the  upper  surfiace  of  the  first 
rib  ;  and  it  is  inserted  into  the  posterior  part  of  the  transverse 
processes  of  all  the  cervical  vertebras. 

Along  its  outer  edge  lies  the  levator  anguli  scapulae ;  and  it 
is  placed  beneath  the  cervical  nerve  trunks,  and  the  subclavian 
artery. 

The  posterior  muscle  is  small,  and  is  concealed  by  the  pre- 
ceding. Arising  fix)m  the  upper  border  of  the  second  rib  at  the 
back,  it  is  inserted  into  the  transverse  processes  (posterior 
tubercles)  of  two  or  three  lower  cervical  vertebras. 

When  the  neck  is  fixed  the  scaleni  will  elevate  the  first  two 
ribs.  When  the  ribs  are  fixed  the  movements  of  the  neck  will 
vary  with  the  action  of  the  different  musdes.  If  the  scaleni 
of  one  side  contract,  the  neck  will  be  inclined  laterally  towards 
the  muscles  acting  ;  but  if  those  of  both  sides  come  into  play  at 
once — ^the  one  set  antagonizing  the  other — ^the  vertebral  column 
will  remain  upright.  Should  the  anterior  scaleni  of  both  sides  act 
the  neck  would  be  bent  forwards,  in  consequence  of  their  attach- 
ment in  front  of  the  spine. 

*  "  Lehre  von  den  Muskeln,"  Leipzig,  1841. 
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Another  muscle,  the  serratus  magnusy  lies  in  the  lower  and 
outer  angle  of  the  triangular  space,  viz.,  where  the  omo-hyoideus 
and  the  trapezius  meet ;  it  is  concealed  by  the  trapezius. 


POSTERIOR  TRIANGULAR  SPACE  OF  THE  NECK. 

The  intermuscular  interral  on  the  side  of  the  neck,  named  the 
posterior  triangular  space,  is  narrow  before  the  fascia  is  removedi 
like  the  corresponding  hollows  opposite  the  joints,  but  in  the 
drawing  the  space  is  delineated  as  it  appears  after  dissection.  The 
great  artery  of  the  upper  limb,  and  the  cervical  nerves,  together 
with  much  fat  and  interspersed  lymphatic  glands,  are  contained  in 
this  hollow. 

This  interval  reaches  from  the  clavicle  to  the  back  of  the  head. 
It  is  bounded  in  front  by  the  stemo-mastoid,  B,  and  behind  by 
the  trapezius  muscle,  D.  By  its  dissection  greater  apparent  length 
is  given  to  the  neck,  in  consequence  of  the  teguments  being  re« 
moved  from  part  of  the  head. 

Narrower  above  than  below,  the  space  is  said  to  be  triangular. 
Bather  it  is  flask-shaped,  with  the  small  part  directed  upwards. 
As  low  as  the  letter  D,  the  hollow  is  shallow,  and  the  sides 
nearly  straight ;  but  beyond  that  spot  it  becomes  deeper,  and  is 
widened  in  consequence  of  the  posterior  border  being  curved. 
When  in  its  natural  position  the  upper  part  of  the  stemo-mastoid 
projects  farther  back  towards  the  trepezius  than  is  indicated  in 
the  drawing. 

Stretched  over  the  space  are  the  skin,  the  subcutaneous  fatty  layer 
containing  the  platysma,  A,  and  the  deep  cervical  &scia.  And  the 
floor  of  the  hollow  is  formed  by  the  superficial  stratum  of  the  mus- 
cles of  the  side  of  the  neck,  in  the  following  order.  Beginning 
above,  the  splenius  capitis,  C,  is  first  met  witk;  and  below  it  lies  the 
levator  anguli  scapulae,  divided  into  parts  and  marked  by  E,  E. 
Farther  down  comes  the  scalenus  medius  F ;  and  near  the  clavicle 
the  serratus  magnus  projects  above  the  first  rib,  but  this  would 
be  visible  under  the  trapezius  only  in  a  front-view. 

The  space  is  divided  into  two  unequally-sized  parts  by  the  small 


196  DISSECTION  OF  THE  POSTERIOR  TRIANGLK 

omo-hjoid  muscle,  H — the  lower  being  dedgnated  daTicoIar,  and 
the  npper  occipital. 

The  occipital  party  much  the  larger  of  the  two,  occopieB  nearly 
the  whole  length  of  the  neck.  It  has  the  same  bounds  in  front 
and  behind  as  the  large  hollow,  and  it  is  limited  below  by  theomo- 
hjoidens,  H.  Its  depth  increases  towards  the  lower  bonndaiy ; 
and  in  it  are  contained  chiefly  nerres,  with  some  small  yessels, 
and  lymphatics. 

The  nerves  issue  from  beneath  the  stemo-mastoid  muscle,  and 
unite  in  a  plexiform  manner — the  upper  nenres  entering  the  cer- 
yical,  and  the  lower  the  brachial  plexus. 

From  the  nerves,  1  and  2,  of  the  cervical  plexus,  superficial 
branches  are  directed  upwards  and  downwards  : — The  ascending 
set  reach  the  fore  part  of  the  neck,  the  ear  and  contiguous  part 
of  the  face,  and  the  back  of  the  head ;  and  the  descending  set, 
more  numerous  than  the  other,  are  continued  through  the  space 
to  the  integuments  of  the  top  of  the  chest  and  shoulder. 

The  lower  cervical  nerves  join  in  the  brachial  plexus,  11. 
These  trunks  are  inclined  downwards  through  the  lower  end  of 
the  occipital  part,  and  through  the  clavicular  part  of  the  triangular 
space  to  the  axilla :  they  give  few  branches,  and  their  position 
will  be  referred  to  again. 

One  large  nerve,  13,  the  spinal  accessory^  (eleventh  cranial 
nerve)  crosses  the  space  obliquely  downwards  and  backwards,  from 
the  border  of  the  stemo-mastoid  to  the  under  surfiEK^e  of  the 
trapezius. 

Vessels. — The  arteries  are  small  in  size,  and  supply  the  sur- 
rounding muscles :  they  appear  behind  the  stemo-mastoideus. 
The  lowest  and  largest  is  the  transverse  cervical  artery,  c,  which 
passes  beneath  the  trapezius.  Veins  accompany  the  arteries^  their 
size  corresponding  with  that  of  their  companions. 

The  clavicular  part  of  the  posterior  triangular  space  has  its 
sides  formed  by  the  clavicle,  L,  and  the  omo-hyoideus,  H ;  and 
its  base  or  fore  part  by  the  stemo-mastoideus,  B.  Towards  the 
surface  it  is  covered  by  the  same  layers  as  the  great  triangle  ;  and 
the  floor  is  constructed  by  the  scaleni  muscles,  the  serratus  magnus^ 
and  the  first  rib. 
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Larger  before  than  behind,  it  is  placed  nearly  opposite  the 
middle  third  of  the  clayicle.  It  is  about  one  inch  and  a  half 
long,  and  an  inch  wide  in  front  after  the  dissection ;  but  until 
the  omo-hjoideus  has  been  displaced,  the  muscle  will  lie  closer  to 
the  clayicle,  diminishing  thus  the  width.  Contained  in  it  are  the 
subclayian  artery,  a,  the  brachial  plexus,  11,  and  the  external 
jugular  vein,  k,  with  their  offsets,  together  with  lymphatics  and 
the  usual  fat. 

Arteries. — The  subclavian  trunk,  a,  crosses  the  space  ifrom 
within  out.  In  front  it  issues  from  beneath  the  anterior  scalenus, 
G,  and  it  disappears  below  beneath  the  clayicle.  Along  the  side  of 
the  space  formed  by  the  clayicle,  the  supra-scapular  vessels,  &,  lie 
under  cover  of  that  bone.  And  at  the  comer  where  the  omo- 
hyoideus  meets  the  stemo-mastoideus,  the  transverse  cervical 
vessels,  c,  cross  the  hollow. 

Veins. — K  the  subclavian  vein  is  ftiU  it  may  appear  beneath  the 
clavicle,  though  it  lies  usually  at  a  lower  level  than  the  artery. 
The  external  jugular  vein,  k,  is  directed  across  the  space,  to  join 
the  subclavian  vein  below  :  companion  veins,  I  and  n,  of  the  trans- 
verse cervical  and  supra-scapular  arteries  enter  it  near  the  clavicle. 

Nerves. — ^External  to  the  artery,  or  higher  in  the  neck  than  it, 
the  large  bundles  of  nerves  entering  the  brachial  plexus  are 
directed  downwards  in  their  course  to  the  arm-pit :  they  have  a 
deep  position  like  the  artery,  and  occupy  the  interval  between  the 
vessel  and  the  omo-hyoid  muscle.  Near  the  outer  part  of  the 
space  they  approach  nearer  to  the  vessel,  and  serve  as  a  valuable 
guide  to  it  from  the  constancy  of  their  position,  and  by  their 
white  appearance  and  firm  feel.  Over  the  space  descend  the 
superficial  branches  of  the  cervical  plexus :  these  must  be  divided 
in  an  incision  into  the  neck. 

The  size  of  the  clavicular  part  of  the  triangular  space  varies 
much  with  the  condition  of  the  bounding  muscles.  Alterations  in 
length  will  be  determined  by  the  attachment  of  the  trapezius  and 
stemo-mastoideus  to  the  clavicle,  for  if  one  or  both  should  reach 
farther  than  usual  on  that  bone,  the  intermuscular  space  must  be 
diminished  accordingly.  The  width  will  be  dependent  upon  the 
size  and  the  situation  of  the  omo-hyoideus,  H.    When  the  muscle 
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is  wide,  or  lies  close  to  the  clayicle,  the  dimensions  from  aboye 
down  of  the  clavicnlar  part  of  the  triangnlar  space  will  be  less 
than  when  the  muscle  is  narrow,  or  is  placed  at  a  greater  distance 
from  the  bone.  In  some  bodies  the  omo-hyoideos  arises  from  the 
back  of  the  clayide^  and  conceals  the  snbdayian  arteiy,  so  that 
there  is  not  any  interval  in  the  usnal  place  between  the  mnscle 
and  the  collar  bone. 

Differences  in  depth  will  arise  fix)m  yaiying  states  of  the 
neighbouring  parts.  In  a  long  and  thin  neck,  with  low  and  flat 
clavicles,  the  depth  is  not  so  great  as  in  a  short  and  thick  neck 
with  prominent  and  much  curved  collar  bones.  Changes  in 
the  position  of  the  shoulder  will  give  rise  also  to  variations. 
Thus  if  the  shoulder  is  depressed  by  drawing  down  the  ann,  the 
space  is  as  shallow  as  it  can  be  made  ;  whilst  raising  the  shoulder 
gives  to  the  hollow  its  greatest  depth.  And  by  forcing  upwards 
the  shoulder  the  clavicle  can  be  carried  as  high  as,  or  even 
higher  than  the  level  of  the  omo-hyoid  muscle  and  the  subclavian 
arteiy. 


ARTERIES  IN  THE  TRIANGULAR  SPACE. 

In  the  lower  part  of  the  triangular  space  are  contained  the  trunk 
of  the  subclavian  artery,  with  some  of  its  branches.  Towards 
the  ear  are  other  small  arteries,  which  are  derived  from  the  external 
carotid  trunk. 


a.  Subclavian  artery. 
h.  Supra-scapular  artery. 
c   Transverse  cervical  artery. 
d.  Cutaneous  branch  of  the  sub- 
clavian. 


«,  /.  Branches  of  the  ascending 
cervical  artery. 

g.    Posterior  BuricoUr  artory. 

A.  Cutaneous  offset  of  the  pos- 
terior auricular. 


Subclavian  artery^  a.  The  third  part  of  the  arch  of  the  sub- 
clavian trunk  (Plate  xviii.)  lies  in  the  clavicular  portion  of  the 
posterior  triangular  space;  and  it  has  the  following  anatomy. 

Its  extent  is  marked  by  the  outer  edge  of  the  anterior 
scalenus,  G,  on  the  one  side,  and  the  lower  border  of  the  first 
rib  on  the  other  (beneath  the  clavicle).  The  vessel  is  directed 
outwards  at  first,  about  an  inch  above  the  clavicle,  and  it  passes 
downwards  finally  under  the  most  prominent  point  of  that  bone. 
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Sapeificial  to  the  artery  are  the  common  coyerings  of  the  space, 
yiz^  the  skiii,  the  subcntaneous  fat  with  the  platjsma,  and  the 
deep  fiascia ;  and  as  it  is  about  to  pass  nnder  the  clayicle  the 
snpra-scapnlar  arteiy  and  vein  cross  in  front.  Underneath  the 
yessel  lie  the  middle  scalenus,  F,  and  the  first  rib. 

Its  companion  yein,  snbclayian,  is  arched  like  the  arteiy  (Plate 
xyiii.),  but  it  is  placed  lower  in  the  neck,  and  beneath  the  clayicle. 
Crossing  the  artery  near  the  scalenus  is  the  external  jugular  yein, 
i,  whose  branches  may  form  a  plexus  oyer  it. 

The  neryes  of  the  brachial  plexus,  11,  lie  aboye  the  artery  near 
the  scalenus  anticus,  and  gradually  approach  it  below,  so  that,  at 
the  clayicle,  the  trunk  formed  by  the  last  cenrical  and  first  dorsal 
touches  the  yessel,  and  may  be  taken  up  in  the  operation  of  tying 
the  Bubclayian.  A  small  branch,  10,  to  the  subclayius  muscle  is 
directed  across  the  arteiy.  Superficial  to  the  clayicular  space 
are  the  descending  cutaneous  branches  of  the  ceryical  plexus, 
which  must  be  cut  in  the  operation  for  ligature. 

Offsets  of  the  artery.  As  a  rule  this  part  of  the  subclayian 
trunk  does  not  fiimish  any  named  branclu  A  cutaneous  offset, 
df  took  origin  from  the  yessel  in  this  body,  but  it  springs  com- 
monly from  the  supra-scapular  artery,  5,  near  the  external  jugular 
yein. 

Compression  of  the  artery.  As  the  subclayian  artery  is  un- 
coyered  by  muscle  whilst  it  crosses  the  triangular  space,  it  may 
be  compressed  at  the  lower  part  of  the  neck  during  life.  Its  posi- 
tion is  marked  on  the  surface  by  the  most  prominent  point  of  the 
clayicle ;  and  if  the  thumb  is  pressed  firmly  downwards  and  back- 
wards behind  that  point  of  the  bone  towards  the  first  rib,  the 
circulation  in  the  yessel  may  be  stopped.  Sometimes  the  top  of 
a  key  padded  may  be  used  more  adyantageously  than  the  thumb. 

Ligature  of  the  third  part  of  the  subclayian  artery  is  prac- 
tised commonly  for  aneurism  of  the  axillaiy  trunk,  and  as  this 
operation  may  be  rendered  more  difficult  by  the  unusual  posi- 
tion of  the  subclayian  yessels,  and  by  unusual  states  of  the 
surrounding  parts,  the  conditions  complicating  it  will  be  first 
renewed.* 

*  The  sommary  here  made  has  been  derived  from  the  facts  made  km)wn  by 
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Alterations  affectmg  the  artery.  Commonly  the  arch  of  the 
vessel  rises  about  an  inch  above  the  clavicle  (Qnain),  bnt  it  may 
be  lowered  to  the  level  of,  or  sink  beneath  the  bone ;  and  on  the 
other  hand  it  may  be  elevated  as  high  as  one  inch  and  a  half 
above  the  collar  bone.  Occasionally  the  artery  passes  over  or 
through  the  anterior  scalenus,  instead  of  beneath  it.  When  the 
artery  has  either  the  higher  level,  or  the  more  superficial  position, 
it  will  be  rendered  less  deep,  and  it  will  be  more  easy  to  find  in 
an  operation. 

One  or  two  branches  for  the  shoulder,  viz.,  posterior  scapular 
and  supra-scapular,  may  spring  fix)m  this  part  of  the  artery.  If 
such  branch  or  branches  should  be  seen  in  an  operation,  greater 
security  against  secondary  haemorrhage  would  be  obtained  by  tying 
one  or  both,  than  by  leaving  either  free  to  convey  blood  into  or 
from  the  trunk  near  the  ligature. 

Alterations  in  the  surrounding  parts.  With  a  thin  and  long 
neck  and  a  flat  clavicle,  there  is  a  prospect  of  a  less  tedious  opera- 
tion than  in  the  opposite  states  of  those  parts,  because  the  arteiy 
will  be  nearer  the  surface. 

Muscular  fibres  may  cover  the  artery  as  before  said,  p  137,  the 
clavicular  attachments  of  the  stemo-mastoid  and  the  trapezius 
being  lengthened,  or  the  omo-hyoid  arising  from  the  clavicle. 
Also  in  axillary  aneurism  high  in  the  arm-pit  the  clavicle  may  be 
o^^  ^  »n.d»*^  .bo..  «,,  U  of  U,c  »b«uL 
artery.  Under  these  circumstances  the  operation  of  ligature 
would  be  made  more  difficult,  as  the  artery  must  be  sought  behind 
the  raised  bone  in  the  one  case,  and  beneath  the  muscular  fibres 
in  the  other. 

The  subclavian  vein  rises  sometimes  as  high  as  the  level  of  the 
clavicle ;  and  it  has  been  found  twice  beneath  the  anterior  scale- 
nus with  the  subclavian  artery:  both  changes  in  its  position 
would  cause  it  to  be  more  endangered  in  the  steps  of  an  opera- 
tion. The  external  jugular  may  be  moved  outwards  fix)m  the 
stemo-mastoideus  as  far  as  the  middle  of  the  clavicle,  so  that  it 

Mr.  Quain^s  researches  on  the  surgical  anatomy  of  the  arteries,  in  tho  work 
before  quoted. 
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and  its  branches  would  lie  in  the  centre  of  an  incision  to  reach 
the  artery :  this  position  of  the  vein  may  so  interfere  with  the 
access  to  the  artery  as  to  render  expedient  division  of  the  vein, 
and  ligature  of  the  ends. 

Steps  of  the  operation  of  ligature.  Taking  the  most  prominent 
part  of  the  clavicle  as  the  superficial  guide  to  the  position  of  the 
artery,  draw  down  the  loose  skin  of  the  neck,  and  cut  for  two 
inches  and  a  half  along  the  clavicle — the  line  of  the  vessel  mark- 
ing the  centre  of  the  cut — so  as  to  divide  on  the  bone  the  skin, 
the  &t  and  the  platysma,  and  the  superficial  nerves  and  vessels.* 
Let  this  cut  be  next  moved  rather  above  the  clavicle,  and  let  the 
operator  divide  the  deep  fascia,  and  find  his  way  vertically  down- 
wards to  the  artery,  looking  out  for  the  intermuscular  interval 
between  the  trapezius  and  stemo-mastoideus,  and  that  between 
the  omo-hyoideus  and  clavicle,  and  dividing  any  muscular  fibres 
which  would  interfere  with  his  progress.  After  the  muscles  have 
been  passed  the  surgeon  proceeds  cautiously,  not  letting  the  knife 
pass  beneath  the  clavicle  to  wound  the  supra-scapular  vessels  or 
the  subclavian  vein,  and  using  at  this  stage  the  outer,  rather  than 
the  inner  part  of  the  wound.  Towards  the  inner  end  of  the  inci- 
sion the  external  jugular  vein  with  branches  will  soon  be  met 
with,  and  it  may  be  either  drawn  inwards,  or  divided  and  tied, 
according  to  the  impediment  it  offers  to  reaching  the  arteiy. 

To  find  the  artery  in  the  bottom  of  the  wound,  look  to  the 
outer  end  for  the  firm  and  white  cords  of  the  brachial  plexus,' 
which  serve  as  the  deep  guide  ;  and  when  these  are  recognised 
the  artery  will  be  found  lower  down,  %.e.  between  them  and  the 
first  rib.f  After  the  artery  has  been  laid  bare  by  the  removal  of 
some  fat  and  a  slight  sheath,  the  aneurism  needle  should  be 
entered  in  the  outer  angle  of  the  wound,  where  the  handle  may 

*  If  sach  a  superficial  vessel  as  that  marked,  d,  in  the  drawing,  shonld  arise 
from  the  subclavian  trunk,  di>rision  of  it  at  this  stage  would  be  foUowed  by 
considerable  haemorrhage,  and  ligature  of  it  would  probably  be  needed  before 
the  operation  could  be  continued. 

f  The  projection  or  tubercle  on  the  first  rib,  at  the  attachment  of  the 
anterior  scalenus  muscle,  is  said  by  some  authors  to  serve  as  the  deep  guide 
to  the  vessel,  but  this  eminence  is  seldom  prominent  enough  to  be  felt  by  the 
finger. 
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be  depressed  so  as  to  make  the  point  with  the  thread  tnni  nnder 
the  vessel. 

Arterial  branches.  The  smaller  arteries  laid  bare  in  the  dis- 
section are  derived  from  two  arterial  tronks.  Behind  the  stemo- 
mastoid  they  are  offsets  of  the  subclavian  or  arm  arteiy ;  and  the 
branches  in  front  of  the  muscle,  or  piercing  it  (except  the  lowest), 
spring  from  the  carotid  or  neck  artery. 

The  supra-scapular  artery^  h^  comes  from  the  first  part  of  the 
subclavian  trunk,  and  runs  behind  the  clavicle  with  its  vein  to 
the  upper  border  of  the  scapula :  it  ends  on  the  dorsum  of  that 
bone. 

An  offset  from  the  supra-scapular  to  the  integuments  arises 
near  the  stemo-mastoid  :  in  this  instance  it  comes  from  the  third 
part  of  the  subclavian,  and  is  marked,  d. 

Transverse  cervical  artery^  e.  It  arises  in  common  with  the 
preceding,  and  crossing  the  side  of  the  neck  above  the  arch  of  the 
subclavian  artery,  courses  beneath  the  trapezius :  here  it  fnniishes 
a  large  branch  (superficial  cervical),  and  bends  finally  along  the 
base  of  the  scapula  with  the  name  posterior  scapular^  and  supplies 
the  muscles  inserted  into  the  vertebral  border  of  that  bone. 

In  the  posterior  triangle  it  gives  many  branches  to  the  levator 
anguli  scapul8B,  to  the  lymphatic  glands,  and  to  the  &t. 

Two  small  arteries,  e  and/,  are  offsets  of  the  ascending  cervical 
artery  (a  branch  of  the  subclavian) :  they  are  distributed  to  the 
muscles  on  the  side  of  the  neck,  and  to  the  areolar  tissue  and  the 
glands  of  the  triangular  space. 

The  posterior  auricular  artery^  g^  issues  in  front  of  the  stemo- 
mastoideus,  and  ascends  to  the  back  of  the  ear  and  the  contiguous 
part  of  the  head. 

A  cutaneous  offset,  ^  courses  over  the  stemo-mastoid  muscle, 
and  accompanies  the  small  occipital  nerve. 

Perforating  branches.  AJPber  piercing  the  stemo-mastoid  muscle 
these  small  arteries  supply  the  platysma  and  the  teguments. 

SUPERFICIAL  VEINS  OF  THE  NECK. 

In  the  neck  there  are  two  superficial  or  jugular  veins,  a  lateral 
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and  an  anterior.    Only  the  lateral  vein  and  its  branches  appear  in 
the  dissection :  the  other  is  figured  in  Plate  xri. 


k.  External  jugular  vein. 
/.   Transverse  cenrical  vein. 


n.  Supra-scapular  vein. 
0.  A  subcutaneous  vein. 


The  external  Jugular  vein^  h^  conveys  blood  firom  the  head  to  the 
subclavian  vein,  and  gathers  blood  also  from  the  superficial  parts 
of  the  neck.  It  begins  in  the  parotid  gland  by  the  union  of  the 
temporal  and  internal  maxillary  veins  (Plate  xvii.) ;  and  becoming 
superficial,  it  descends  beneath  the  platysma  muscle,  A,  to  the 
lower  part  of  the  neck,  where  it  sinks  through  the  fascia  and  ends 
in  the  subclavian  vein  (Plate  xviii).  Its  common  position  in  the 
neck  would  be  marked  by  a  line  from  the  angle  of  the  jaw  to  the 
middle  of  the  clavicle,  though  in  the  Plate  it  is  internal  to  that 
line. 

At  the  upper  part  of  the  neck  the  vein  is  small  in  size,  receiving 
only  few  branches,  but  for  an  inch  and  a  half  at  the  lower  end, 
it  is  dilated  behind  the  stemo-mastoid  muscle :  here  it  receives 
veins  from  the  shoulder,  viz.  the  transverse  cervical,  ^  the  supra- 
scapular n,  and  some  cutaneous  veins — one  being  marked  with 
0.  A  pair  of  valves  exists  both  above  and  below  the  lower  dilata- 
tion. The  lower  pair  is  close  to  the  clavicle,  and  is  less  complete 
than  the  other,  for  it  allows  blood  to  pass  in  a  reflex  course  from 
the  subclavian  vein.  The  upper  pair  is  found  just  after  the  vein 
crosses  the  stemo-mastoid  muscle,  and  acts  perfectly,  as  it  permits 
the  blood  to  flow  only  in  one  direction — from  above  down. 

Bloodletting  in  the  external  jugular  vein,  is  seldom  had  recourse 
to  now,  but  the  steps  of  the  operation  are  the  following : — The 
downward  current  of  the  blood  is  stopped  by  pressure  of  the 
thumb  near  the  clavicle.  A  cut  is  then  made  obliquely  upwards 
and  backwards  across  the  vein,  incising  the  vein  and  the  fibres 
of  the  platysma  to  the  necessary  extent.  As  long  as  the  pressure 
on  the  vein  remains  the  blood  issues  through  the  opening,  but 
when  the  thumb  is  removed  the  flow  stops  because  the  blood  finds 
its  way  by  the  usual  channel  into  the  subclavian.  After  the 
operation  is  finished  the  wound  is  to  be  closed  by  adhesive 
plaster. 
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Under  some  conditions  air  may  enter  the  vein  during  the 
operation  of  bloodletting.  As  long  as  the  blood  rons  fireelj,  and 
the  breathing  is  regular,  the  accident  is  not  likely  to  happen :  but 
if  the  breathing  becomes  laboured,  or  if  the  opening  is  not  closed 
as  soon  as  the  flow  of  blood  stops,  air  may  be  drawn  into  the  yein. 

In  suspended  animation  the  external  jugular  is  sometimes 
opened  with  the  view  of  relieving  the  oyer  dist^ided  right  side 
of  the  heart*;  and  this  practice  is  founded  on  the  £act  that  blood 
will  enter  the  jugular  below  from  the  subclavian  vein.  At  the 
same  time  the  blood  may  flow  downwards  through  the  anterior 
jugular  in  the  usual  way  (Plate  xviiL),  so  as  to  relieve  simulta- 
neously the  congested  heart  and  head. 
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Parts  of  the  cervical  and  brachial  plexuses  of  nerves,  with  one 
cranial  nerve — ^the  spinal  accessory,  are  included  in  the  dissection. 


1.  Third  cervical  nerve. 

2.  Fourth  cervical  nerve. 
8.  Great  auricular  nerve. 
4.  Small  occipital  nerve. 

6.  Superficial  cervical  nerve. 

6.  Superficial  descending  branches 

of  the  cervical  plexus. 

7.  Nerve  to  the  rhomboideus. 

8.  Nerve  to  the  serratus  magnus. 


9.  Branches  to  the  trapezins. 

10.  Nerve  to  the  sahclavias. 

11.  Upper  part    of   the   brachud 

plexus. 

12.  Supra-scapular  nerve. 
18.  Spinal  accessory  nerve. 
14.  Posterior  auricular  nerve. 

t   Nerve  to  the  levator  angnli  sca- 
pula firom  the  cervical  plexus. 


The  cervical  plexus  is  formed  by  the  union  of  the  upper  four 
cervical  nerves  ;  and  it  lies  beneath  the  stemo-mastoideus,  B,  and 
on  the  levator  anguli  scapulae,  E.  Only  the  lower  part  of  the 
plexus  comes  into  the  posterior  triangular  space,  and  from  it  spring 
muscular,  and  ascending  and  descending  tegumentary  branches. 

Ascending  branches. — These  consist  of  the  three  following 
nerves,  which  are  directed  to  the  ear,  the  occiput^  and  the 
fore  part  of  the  neck. 

*  A  more  general  employment  of  this  practice  is  recommended  by  Dr. 
Struthers,  in  a  paper  "  On  Jugular  Venesection  in  Asphyxia,**  Edin.  Med. 
Journal  for  November,  1856. 
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The  ffreat  auricular  nerve^  8,  courses  near  the  external  jugular 
Tein  to  the  lobe  of  the  ear,  and  ends  in  the  integuments  of  the 
hinder  and  outer  parts  of  the  pinna.  One  offset  joins  the  pos- 
terior auricular  nerve,  14,  and  others  are  directed  forwards  to  the 
integuments  over  the  parotid  gland :  some  long  slender  branches 
pass  through  the  parotid  to  join  the  facial  nerve  (Plate  xvii.). 

The  small  occipital  nerve^  4,  lies  along  the  posterior  border  of 
the  stemo-mastoideus,  and  perforating  the  deep  cervical  fascia 
near  the  head,  ramifies  in  the  scalp  of  the  occipital  region. 

The  superficial  cervical  nerves  5,  is  often  represented  by  several 
small  nerves,  as  in  the  Drawing,  and  is  therefore  very  variable  in 
its  size  :  it  is  distributed  to  the  platysma,  and  to  the  integuments 
of  the  neck  in  front  of  the  stemo-mastoid  muscle. 

Descending  branches. — The  chief  of  these,  two  or  three  in 
number,  belong  to  the  teguments  of  the  shoulder  and  upper  part 
of  the  thorax  ;  but  some  offsets  are  directed  backwards  to  the 
integuments  over  the  trapezius  muscle,  from  the  clavicle  nearly  to 
the  head. 

A  large  nerve,  6,  divides  into  three  :— one  crosses  the  attach- 
ment of  the  stemo-mastoideus  to  the  clavicle,  another  lies  over 
the  insertion  of  the  trapezius  into  the  same  bone,  and  the  third 
crosses  the  middle  of  the  clavicle  ;  they  extend  two  or  three  inches 
below  the  collar  bone,  the  inner  nerves  reaching  least  far. 

Muscular  offsets. — Only  a  few  of  these  are  now  visible.  One, 
f,  supplies  the  levator  anguli  scapulaa.  Others,  9,  pass  beneath 
the  trapezius  supplying  it ;  and  they  join  beneath  that  muscle 
with  the  spinal  accessory  nerve,  13. 

Brachial  plexus. — ^The  lower  four  cervical  nerves  and  the  first 
dorsal  nerve  (in  part)  give  rise  to  the  large  bundles  of  nerves 
marked,  11  ;  but  in  the  side  view  presented  to  the  artist  the 
BCTeral  nerves  entering  the  plexus  could  not  be  shown  as  in 
Plate  xviii. 

The  plexus  extends  under  the  clavicle  to  the  axilla,  where  it 
terminates  in  nerves  for  the  upper  limb ;  and  all  the  musculaf 
offsets  in  the  neck  come  from  the  fifth  and  sixth  cervical  nerves, 
with  the  exception  of  small  branches  to  the  longus  colli  and  the 

flcaleni. 
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The  nerve  to  the  rhomboid  muscUy  7,  pierces  the  fibres  of  the 
scalenus  medins,  and  is  inclined  backwards  beneath  the  elevator 
of  the  angle  of  the  scapula. 

Nerve  to  the  serratus  magnuSy  8,  (posterior  thoracic).  This 
nerve  issues  through  the  scalenus  medius,  below  the  preceding, 
and  is  continued  beneath  the  cords  of  the  plexus  to  the  axilla.  See 
Plate  ii.,  5. 

The  nerve  to  the  subdavius^  10,  passes  in  front  of  the  subclavian 
artery  to  the  under  surface  of  its  muscle. 

The  supra-scapular  nerve^  12,  accompanies  the  omo-hyoid 
muscle  to  the  back  of  the  scapula,  and  supplies  the  supra  and 
infra-spinate  muscles,  the  shoulder-joint,  and  the  blade  bone. 

The  two  remaining  nerves  in  this  part  of  the  neck  belong  to 
the  cranial  set. 

The  spmal  accessory  nerve,  13,  (eleventh  cranial)  pierces  the 
stemo-mastoideus,  and  ends  in  the  trapezius,  after  crossing  the 
posterior  triangular  space,  where  it  joins  the  spinal  nerves.  Under 
the  trapezius  it  communicates  with  the  nerve  marked,  9,  before  it 
enters  the  fleshy  mass. 

The  posterior  auriculary  14,  a  branch  of  the  facial  or  seventh 
cranial  nerve,  ascends  in  front  of  the  mastoid  process,  and  being 
joined  by  the  great  auricular  nerve,  splits  into  two  :^-one  piece 
belongs  to  the  integuments  of  the  back  of  the  ear,  and  the  retrahent 
muscle  of  the  pinna  ;  and  the  other  supplies  the  hinder  belly  of 
the  oocipito^frontalis  muscle,  and  the  integument  contiguous  to  it 

Lymphatics. — Seneath  the  fascia  lies  a  collection  of  cervical 
lymphatic  glands  in  the  clavicular  part  of  the  posterior  triangle. 
They  communicate  below  with  the  lymphatics  of  the  axilla,  and 
above  with  those  about  the  ear  and  the  occiput  by  means  of  the 
superficial  lymphatic  vessels  and  glands  accompanying  the  external 
jugular  vein.  Beneath  the  stemo-mastoid  they  join  also  the  deep 
glands  by  the  side  of  the  carotid  vessels. 


DESCRIPTION  OF  PLATE  XVL 


This  Plate  exhibits  a  snrface-yiew  of  the  side  of  the  neck,  in 
front  of  a  line  from  the  mastoid  process  to  the  inner  end  of  the 
clavicle. 

Supposing  the  skin  thrown  aside  as  in  the  Figure,  the  thin 
fleshy  fibres  of  the  platysma  will  appear  through  a  slight  fatty 
covering,  and  may  be  readily  cleaned.  This  muscle  may  then  be 
raised  towards  the  jaw  by  a  cut  over  the  stemo-mastoideus,  the 
superficial  veins  and  nerves  being  traced  out  at  the  same  time. 
Before  the  removal  of  the  deep  fascia  the  subjacent  muscles 
should  be  fixed  in  their  natural  position  by  stitches,  to  prevent 
their  slipping  out  of  place  when  the  investing  sheaths  are  taken 
away. 

Afterwards  the  areolar  tissue  and  fat  are  to  be  cleared  out 
between  the  jaw  and  the  hyoid  bone,  and  from  the  whole  surface 
of  the  space  laid  bare. 


SURFACE  VIEW  OF  THE  FRONT  OF  THE  NECK. 

The  prominent  stemo-mastoid  muscle,  B,  divides  into  two  the 
side  of  the  neck,  and  in  front  of  it  is  a  slight  hollow,  which  is 
most  marked  near  the  jaw,  and  is  wider  above  than  below. 

In  front  of  the  stemo-mastoid  lie  the  elevator  and  depressor 
muscles  of  the  hyoid  bone, — the  former  extending  downwards 
from  the  lower  jaw,  and  the  latter  reaching  upwards  from  the 
chest  and  shoulder. 

Below  the  side  of  the  jaw  is  the  submaxillary  gland,  E,  with  a 
chain  of  small  lymphatic  glands  reaching  backwards  to  the  stemo- 
mastoid  muscle  ;  and  a  lymphatic  gland  with  a  small  artery 
entering  it  is  lodged  just  above  the  body  of  the  hyoid  bone. 
Between  the  jaw  and  the  ear  the  parotid  gland,  L,  is  wedged  in, 

L  2 
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No  large  arterial  tnink  can  be  seen  on  the  surface  of  the  neck 
as  long  as  the  stemo-mastoideus  keeps  its  natural  position  ;*  and 
this  Plate  teaches  also  that  no  triangular  space  containing  the 
large  cerrical  bloodvessels  is  observable  until  that  muscle  has 
been  displaced,  as  in  Plate  xvijjC 

A  few  small  arteries  reach  the  surface.  Thus,  the  fsicial  artery. 
Of  with  its  vein  winds  over  the  submaxillary  gland  and  the  jaw 
in  &ont  of  the  masseter  muscle,  and  gives  forwards  the  sub- 
mental branch,  d,  below  the  jaw  ;  whilst  opposite  the  back  of  the 
hyoid  bone  the  lingual  vessels,  c,  appear  for  a  short  distance. 
Issuing  from  beneath  the  stemo-mastoideus  are  small  cutaneous 
ofEsets,  tf,  of  the  upper  thyroid  artery — one,  d^  entering  the  super- 
ficial lymphatic  gland  near  the  hyoid  bone  ;  and  piercing  the 
stemo-mastoideus  are  other  cutaneous  arteries,/,  of  the  subclavian 
and  external  carotid  trunks.  Near  the  ear  a  cutaneous  branch, 
fft  of  the  posterior  auricular  artery,  escaping  beneath  the  parotid 
gland,  crosses  over  the  stemo-mastoideus. 

Two  superficial  jugular  veins  are  directed  from  above  down 
through  the  anterior  part  of  the  neck.  One  the  extemal  jugular, 
A^  crosses  the  stemo-mastoideus  from  before  back  ;  and  the  other, 
the  anterior  jugular,  l,  lies  in  front  of  that  muscle,  and  near  the 
middle  line  of  the  neck. 

Outaneous  nerves  cross  fh)m  behind  forwards,  spreading  out 
over  the  region  dissected.  The  nerve  marked,  1,  is  the  cervical 
part  of  the  seventh  cranial  nerve,  which  reaches  as  low  as  the 
hyoid  bone  ;  and  the  nerve,  2,  is  a  branch  of  the  cervical  plexus 
to  the  teguments  below  the  preceding. 

MUSCLES  AND  THE  CERVICAL  FASCIA. 

Most  of  the  muscles  laid  bare  will  be  described  more  ftally  in 
the  explanation  of  the  following  Plate  ;  but  as  the  natural  state 
of  the  stemo-mastoideus,  and  its  connection  with  the  cervical 


*  AnatomiBts  depict  and  describe  the  common  carotid  artery  as  nncovered 
by  the  stemo-maMoideus  at  its  upper  end.  And  the  directionB  of  suigeona 
for  placing  a  ligature  on  that  bloodvessel  are  based  on  the  same  inaocoracy. 
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fieiscia  would  be  destroyed  by  the  deeper  dissection,  these  will  be 
noticed  below. 


A.  Flatysma  myoides,  cut. 

B.  Stemo-cleido-mastoideoB. 

C.  Thyro-hjoideoa. 

D.  Omo-hyoidens. 

E.  Stemo-hyoideus. 

F.  Anterior  belly  of  the  digastric 

muscle. 
H.  Stylo-hyoidens. 


J.    Hyoid  bone. 

E.  Submaxillary  gland. 

L.  Parotid  gland. 

N.  Process   of  the   deep   cervical 

fascia  fixing  the  stemo-mas- 

toideus. 
f  Lymphatic  glands. 


The  sterruheleido-mastoid  mnscle,  B,  incases  somewhat  the  nar- 
rowed part  of  the  neck  by  the  elongation  of  its  edges  forwards 
and  backwards.  The  anterior  cnnred  border  is  manif^t  in  the 
Drawing,  and  it  is  kept  in  this  position  by  a  piece  of  fascia»  N, 
which  is  attached  to  the  lower  jaw. 

The  mnscle  covers  the  carotid  bloodvessels  as  high  as  the 
digastricns,  and  even  when  the  head  is  thrown  backwards^ 

In  the  operation  of  tying  the  common  carotid  artery  the  mnscte 
would  have  to  be  dissected  back  for  some  distance  before  the  line 
of  the  vessel  is  reached ;  and  pressure  on  the  artery  must  be 
made  through  U.e  muscle.  This  fleshy  cohering  gi ^protection 
to  the  large  vessels,  and  these  cannot  be  injured  in  wounds  of 
the  neck  unless  the  muscle  is  cut. 

Deep  cervical  fascia. — The  special  iascia  of  the  neck  invests  the 
muscles  with  sheaths.  Most  of  it  has  been  removed  in  cleaning 
the  muscles  ;  but  a  strong  process  marked,  N,  has  been  left  for 
the  purpose  of  showing  its  connection  on  the  one  hand  with  the 
stemo-mastoideus,  and  on  the  other  with  the  angle  of  the  lower 
jaw.  The  office  of  this  piece  is  to  keep  curved  the  anterior 
border  of  the  stemo-mastoideus,  for  as  soon  as  it  is  cut  the  edge 
takes  a  straight  direction,  as  in  Plate  xvii. 

CONNECTIONS  OF  THE  SALIVARY  GLANDS. 

On  each  side  there  are  three  salivary  glands  in  contact  with  the 
lower  jaw.  One  is  lodged  behind  the  angle  of  the  bone  and  is 
named  parotid  ;  another  is  partly  covered  by  the  side  of  the  jaw 
— ^the  submaxillary ;  and  the  third,  the  sublingual^  lies  beneath 
the  fipont  of  the  tongue. 
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The  jparotid  i&  the  largest  of  the  saUyaiy  glaads.  It  is  wedged 
between  the  jaw  in  front,  and  the  ear  with  the  mastoid  process 
and  the  stemo-mastoideus  behind ;  and  it  projects  downwards 
beyond  the  leyel  of  the  jaw,  where  the  process,  N,  of  the  cervical 
fascia  separates  it  from  the  sabmaxillarj  gland. 

Towards  the  surface  the  gland  is  flat,  and  is  covered  by  the 
deep  cervical  fascia :  on  it  rest  one  or  more  lymphatic  glands. 
Its  deep  part  is  very  irregular  in  form,  and  sends  downwards  pro- 
longations around  the  styloid  process. 

Several  vessels  and  nerves  pass  through  the  substance  of  the 
parotid,  and  the  position  of  these  may  be  studied  in  Plate  xviL 
The  external  carotid  artery,  ^,  ascends  through  the  gland  giving 
off  the  auricular,  temporal,  and  internal  maxillary  branches. 
The  external  jugular  vein,  r,  begins  by  the  union  of  the  temporal 
and  internal  maxillary  branches,  and  passes  downwards  superficially 
to  the  carotid.  The  facial  nerve,  4,  traverses  the  gland  from 
behind  forwards,  over  the  artery,  and  is  joined  by  offsets  of*  the 
great  auricular  nerve.  Close  to  the  ear  the  cutaneous  part,  11, 
of  the  auriculo*temporal  nerve  is  directed  upwards  by  the  side  of 
the  temporal  artery. 

The  excretory  duct  of  the  gland  (ductus  Stenonis)  leaves  the 
fore  part,  and  piercing  the  buccinator  muscle,  opens  into  the 
mouth  opposite  the  second  molar  tooth  of  the  upper  jaw 
(Plate  XX.). 

In  enlargement  of  this  gland  the  swelling  will  project  down- 
wards at  first  towards  the  deep  vessels  and  nerves  in  front  of  the 
spine,  and  then  into  the  neck  along  the  stemo-mastoideus  ;  and 
extension  towards  the  surface  will  be  delayed  by  the  strong  fascia 
binding  it  down.  Much  pain  will  attend  the  swelling  of  the 
gland  in  "  mumps "  and  other  affections,  as  in  all  inflamed 
glandular  parts  that  are  prevented  expanding  by  the  firmness  of 
the  incasing  sheaths. 

The  swelling  and  abscesses  in  fix)nt  of  the  ear  in  scrofulous 
children  are  occasioned  by  inflammation  of  the  lymphatic  glands 
on  the  surface  of  the  parotid. 

The  submaxillary  gland,  K,  is  not  surrounded  by  such  unyield- 
ing structures  as  the  parotid  ;  for,  though  concealed  somewhat  by 


Ik 
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the  side  of  the  maxilla,  it  projects  down  the  neck  for  an  inch  or 
more  in  front  of  the  angle  of  the  jaw.  Superficial  to  it  are  the 
integuments  and  the  platysma  with  the  deep  fascia  ;  and  beneath 
it  is  the  mylo-hyoid  muscle.  In  front  it  is  bounded  by  the 
anterior  belly  of  the  digastric,  P  ;  below  by  the  digastric  and 
the  stylo-hyoid,  H ;  and  behind  by  the  process,  N,  of  the  deep, 
cervical  fascia  which  intervenes  between  it  and  the  parotid.  Over 
the  surface  wind  the  facial  vessels,  a. 

The  gland  consists  of  larger  lobules  than  the  parotid;  and  from 
its  deeper  surface  the  duct  (Wharton's)  is  continued  to  the  floor  of 
the  mouth  :  the  course  of  the  duct  is  evident  in  Plate  xxii.  of  the 
submaxillary  region. 

The  sullingval  gland  projects  in  the  floor  of  the  mouth  under 
the  front  of  the  tongue,  where  it  forms  a  lengthened  swelling. 
Placed  deeply  under  the  side  of  the  jaw,  close  to  the  symphysis, 
its  connections  will  be  indicated  in  Plate  xxii. 

The  lymphatic  glands  marked  thus,  f,  are  three  or  four  in 
number,  and  lie  along  the  base  of  the  jaw,  superficial  to  the  sub- 
maxillary gland  :  they  receive  vessels  fix)m  the  submental  artery,  J. 
In  scrofulous  children  these  glands  may  enlarge,  and  suppurate. 

In  the  middle  line,  just  above  the  hyoid  bone,  is  a  small 
lymphatic  gland,  which  receives  a  vessel,  d^  from  the  upper 
thyroid  artery. 


SUPERFICIAL  ARTERIES  OF  THE  NECK. 

In  comparison  with  the  superficial  veins  the  arteries  ramifying 
on  the  surfieice  are  few,  and  are  small  in  size.  None  except  the 
facial,  0,  and  the  lingual,  Cy  are  large  enough  to  furnish  serious 
haemorrhage  in  superficial  wounds;  but  in  cuts  involving  the 
muscles,  the  large  trunks  displayed  in  Plate  xvii  may  be 
opened. 


a.  Facial  artery  and  veiu. 
5.  Submental  branch  of  the  facial 
e,   lingnfd  f^rtery  and  vein, 
rf.  Offset  of  the  upper  thyroid  artery 
to  a  lymphatic  gland. 


ee.  Superficial  off^ts  of  the  upper 

thyroid  artery. 
//,  Branches  of  the  subclavian  and 

carotid  trunks  perforating  the 

sterno-mastoideus. 
g.    Cutaneous  offset  of  the  posterior 

auricular. 
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The  anatomy  of  the  seTeral  arteries  will  be  giyea  with  the 
description  of  Plate  xvii, 

SUPERFICIAL  VEINS  OF  THE  NECK. 

Two  snperficial  jngolar  yeins,  and  the  &cial  and  lingoal  yeins, 
appear  in  this  dissection. 


h.  External  jugolar  vein. 
I.  Anterior  jugular  Yein. 


«.  Facial  Tein. 


The  external  jugular  vein,  h^  is  figored  in  the  part  of  its  oonrse 
which  is  snperficial  to  the  deep  fascia  of  the  neck,  and  is  con- 
cealed by  the  platysma  muscle,  A,  (p.  143). 

The  anterior  jugular  vein,  Ij  begins  in  the  t^nments  below  the 
chin,  and  communicates  with  a  branch  of  the  fsicial  Tein.  Lying 
superficially  near  the  anterior  edge  of  the  stemo-mastoidens,  it 
sinks  through  the  cervical  fiiscia  near  the  sternum,  and  opens  into 
the  subclavian  vein  (Plate  xviii.).  It  unites  commonly  with  the 
external  jugular. 

CUTANEOUS  NERVES  OF  THE  FRONT  OF  THE  NECK. 

The  facial  nerve  and  branches  of  the  cervical  plexus  supply  the 
snperficial  structures  of  the  neck. 


1.  Cervical  part  of  the  facial  nerve. 

2.  Superficial  cervical  nerve. 


8.  Great  auricular  nerve. 


The  mfra-maxillary  branch,  1,  of  the  facial  nerve,  issuing  ftom 
beneath  the  parotid,  sends  forwards  offsets  beneath  the  platysma 
as  low  as  the  hyoid  bone  :  it  supplies  that  muscle  and  the 
integuments. 

The  superficial  cervical  nerve^  2,  is  bent  forwards  under  the 
platysma,  and  its  branches  pierce  the  muscle  to  supply  the  integu- 
ments between  the  hyoid  bone  and  the  sternum.  Above,  it  joins 
the  facial  nerve,  and  it  is  said  to  give  offsets  to  the  lower  part  of 
Jie  platysma. 

The  great  auricular  nerve,  3,  ascends  by  the  side  of  the  ex- 
ternal jugular  vein  to  the  ear,  and  ends  as  before  said  (p.  145). 


DESCRIPnON  OF  PUTE  XVIL 

The  anterior  triangular  space  of  the  neck,  as  it  appears  after 
displacement  of  the  stemo-mastoid  mnscle,  is  shown  in  this 
Figure. 

The  skin  being  reflected  forwards  as  in  the  Drawmg,  the  pla- 
tjsma  muscle  may  be  denuded  at  the  same  time  ;  and  this  muscle 
and  the  deep  cervical  fascia  should  be  then  raised.  Afterwards 
the  parotid  gland  is  to  be  picked  out  of  the  hollow  between  the 
ear  and  the  jaw,  and  the  areolar  tissue  and  the  fat  are  to  be 
removed  from  the  space  without  injury  to  the  numerous  vessels 
and  nerves. 

ANTERIOR  TRIANGULAR  SPACR 

This  intermuscular  space  corresponds  with  the  surface-depres- 
sion between  the  jaw  and  the  sternum,  and  contains  the  carotid 
bloodvessels  with  their  companion  veins  and  nerves,  and  some 
salivary  and  lymphatic  glands. 

Triangular  in  form,  with  the  base  upwards,  it  is  bounded  in  the 
following  way.  Behind  is  the  reflected  stemo-mastoideus  with 
the  ear  ;  and  in  front  the  space  reaches  to  the  middle  line  of  the 
neck.  At  the  base  lies  the  jaw-bone  ;  and  the  apex  touches  the 
top  of  the  sternum. 

Stretched  over  the  hollow  are  the  teguments,  with  the  platysma 
muscle  and  the  deep  cervical  fascia ;  and  in  the  floor  the  air  and 
food  passages  are  lodged,  covered  by  the  muscles  of  deglutition. 

The  depth  increases  from  below  upwards,  and  it  is  greatest 
along  the  upper  two  thirds  of  the  stemo-mastoideus  and  the  front 
of  the  ear,  where  the  great  vessels  and  nerves  are  placed ;  but  it 
diminishes  gradually  towards  the  front. 

Along  the  middle  of  the  neck  lie  certain  well-marked  promi- 
nences, which  can  be  felt  readily  by  the  finger  during  life,  and 
serve  as  guides  in  operations  on  the  vessels  and  the  windpipe. 
About  two  inches  from  the  lower  jaw,  when  this  is  raised,  projects 
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the  narrow  firm  line  of  the  hyoid  bone,  which  is  marked,  J,  in  the 
preceding  Plate.  A  finger's  breadth  below  that  bone  the  promi- 
nence of  the  thyroid  cartilage  of  the  larynx  (pomom  Adami)  is  met 
with.  Still  lower,  about  half  an  inch,  comes  the  firm  cricoid  or 
ring  cartilage  of  the  larynx, — a  prominence  less  than  the  former ; 
and  between  the  two  is  a  slight  hollow,  opposite  the  crico-thyroid 
membrane,  throngh  which  the  knife  is  sunk  in  the  operation  of 
laryngotomy.  From  this  point  to  the  sternum  the  tube  of  the 
windpipe  and  the  thyroid  body  cany  forwards  the  muscles :  the 
former  can  be  recognised  by  the  finger. 

Behind  the  os  hyoides  and  the  larynx  and  trachea  lies  the  pha- 
rynx with  the  oesophagus. 

Position  of  arteries.  Opposite  the  leyel  of  the  cricoid  cartilage 
the  large  trunk  of  the  common  carotid,  a,  escapes  from  beneath 
the  depressor  muscles  of  the  hyoid  bone.  In  company  with  the 
internal  jugular  vein  it  lies  between  the  pharynx  and  the  spine, 
and  ascends  under  cover  of  the  stemo-mastoideus.  A,  to  the  upper 
border  of  the  thyroid  cartilage,  where  it  splits  into  the  external 
carotid,  l,  and  internal  carotid,  c.  From  the  point  of  division 
these  two  arteries  are  continued  in  the  direction  of  the  parent 
trunk  to  the  interval  between  the  ear  and  the  jaw,  and  they  end 
in  the  following  way  :^-one  (external)  is  consumed  in  offsets  out- 
side the  cavity  of  the  skull ;  and  the  other  (internal)  is  distributed 
chiefly  to  the  brain,  without  furnishing  branches  to  the  neck. 
Neither  vessel  is  visible  till  after  the  stemo-mastoideus  has  been 
displaced.    See  Plate  xvi. 

Position  of  veins.  By  the  side  of  the  common  carotid  artery  is 
the  internal  jugular  vein,  jt?,  and  it  is  continued  to  the  base  of  the 
skull  along  the  intanal  carotid  trunk.  In  the  upper  narrowed 
part  of  the  space  between  the  jaw  and  the  ear  the  external  jugular 
vein  begins;  but  it  then  runs  downwards  over  the  stemo-mas- 
toideus. Near  the  middle  line  of  the  neck  the  anterior  jugular 
vein,  5,  descends  (Plate  xvi.);  and  it  passes  beneath  the  stemo- 
mastoideus  at  the  lower  part  of  the  neck. 

Position  of  nerves.  Many  nerve  trunks  lie  in  contact  with  the 
great  bloodvessels,  and  most  of  them  accompany  those  vessels  to 
the  base  of  the  skull. 
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Superficial  to  the  sheath  of  the  vessels  at  the  spot  where  the 
common  carotid  is  tied,  is  the  descendens  noni  nerve,  3.  A  little 
above  the  hyoid  bone  the  hypoglossal  nerve,  14,  is  directed  for- 
wards over  both  carotid  arteries ;  and  in  front  of  the  ear  the 
ramifications  of  the  facial  nerve,  4,  cross  over  the  external  carotid. 

On  a  line  with  the  base  of  the  jaw-bone  the  glosso-pharyngeal 
nerve  is  inclined  inwards  between  both  arteries. 

In  the  sheath,  between  and  parallel  with  the  vein  and  artery, 
the  vagus  nerve  extends  through  the  neck  (Plate  xxiv.);  two  of 
its  branches,  the  superior  laryngeal,  1,  and  the  external  laryngeal, 
2,  being  directed  inwards  to  the  larynx. 

Beneath  the  sheath  the  cord  of  the  sympathetic  nerve  (Plate 
xxiv.)  rests  on  the  spinal  column. 

External  or  posterior  to  the  sheath  for  a  short  distance  is  the 
spinal  accessory  nerve,  13,  as  this  issues  &om  beneath  the  digas- 
tric muscle,  B. 

One  small  nerve  is  altogether  removed  from  the  sheath  :  it  is 
the  mylo-hyoid  branch,  12,  of  the  inferior  maxillary  nerve  (Plate 
xxi.),  and  escapes  from  under  the  jaw-bone. 

Olands  of  the  space.  Two  large  salivary  glands,  the  parotid 
and  submaxillary,  which  are  seen  in  Plate  xvi.,  where  they  are 
jnarked  L  and  B,  occupy  the  base  of  the  triangular  space. 

The  lymphatic  glands  have  been  cleared  away  in  the  dissection: 
one  set  lies  along  the  jaw-bone  (Plate  xvi.);  and  the  other  (deep 
cervical)  is  placed  along  the  side  of  the  jugular  vein,  under  the 
stemo-mastoideus. 

MUSCLES  OF  THE  FRONT  OF  THE  NECK. 

The  muscles  occupying  the  upper  and  fore  parts  of  the  space 
converge  to  the  os  hyoides — the  upper  set  elevating,  and  the 
lower  set  depressing  that  bone. 


A.  Stemo-mastoidens. 

B.  Ikflo-hyoideus. 
T(>H«e     Q^  Omo-hyoideus — anterior  belly. 


H.  Digastricus— anterior  belly. 
N.  Hyo-glossus. 
P.    Stylo-hyoideus. 


D.  Sterno-thyroideus.  .  R   Digastricus — posterior  belly. 

F.  Thyro-byoideiis.  8.    Masscter. 
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Depres9or$  ofiheoa  hyoidea.  These  mofldes  coTer  the  trachea 
and  larynx,  and  are  marked  B,  C,  and  D; 

Omo-hyoideus,  C.  The  anterior  belly  of  this  muscle  crosses  the 
common  carotid  artery  and  jogolar  vein  jnst  below  the  cricoid 
cartilage,  and  is  inserted  into  the  hoij  of  the  hyoid  bone  close 
to  the  great  cormu  For  the  posterior  belly,  see  Plate  xy.  and 
p.  133. 

SterruhhyaideuSy  B.  The  mnscle  arises  from,  the  inner  smrfooe 
of  the  stemnm  and  first  rib,  and  is  inserted  into  the  centre  of  the 
body  of  the  hyoid  bone. 

Sterno-thyroidetiSf  D,  arises  lower  in  the  chest  thaa  the  preced- 
ing, though  like  it  from  the  sternum  and  the  rib,  and  is  ins^ted 
into  the  oblique  line  on  the  thyroid  cartilage,  where  it  is  continn- 
ons  with  the  following. 

The  small  thyro-hyaideus^  F,  joining  the  preceding  below,  is 
inserted  into  the  anterior  half  of  the  great  comu,  and  into  part  of 
the  body  of  the  os  hyoicLes. 

This  group  of  muscles  is  covered  partly  by  the  stemo-mas- 
toideus ;  and  it  conceals  the  windpipe  and  the  thyroid  body,  and 
the  sheath  of  the  great  bloodvessels^  An  interral  s^Muratefrthe 
muscles  of  opposite  sides  along  the  middle  liae  of  the  neck, 
except  for  about  an  inch  above  the  sternum,  where  the  stemo-. 
thyroid  muscles  touch. 

Action^  Commcmly  the  muscles  act  from  the  sternum^  and 
draw  down  rapidly  the  os  hyoides  as  soon  as  the  morsel  of  food  or 
the  fluid  to  be  swallowed  has  passed  the  upp^  aperture  of  tlie 
larynx.  If  they  take  their  fixed  point  above,  the  stemo-hyoid 
and  stcmo-thyroid  will  assist  in  dilating  the  chest  in  laborious 
breathing  ;  and  the  small  thyro-hyoid,  F,  will  raise  and  tilt  back- 
wards the  thyroid  cartilage — ^relaxing  thereby  the  vocal  cords. 

Elevators  of  th$  hyoid  hone.  Those  muscles  are  more  numerous 
than  their  antagonists,  for  some  extrinsic  muscles  of  the  tongue 
help  to  raise  the  os  hyoides :  the  deeper  muscles  of  the  set  may  be 
referred  to  in  Plate  xxii. 

Siylo-hyoideus,  P.  Arising  near  the  root  of  the  styloid  process, 
the  muscle  is  divided  into  two  parts,  between  which  passes  the 
tendon  of  the  posterior  belly,  B,  of  the  digastricus;  and  it  is 
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inserted  into  the  body  or  the  great  comu  of  the  os  hyoides, 
joining  the  aponeurosis  of  the  digastricns. 

The  digastric  muscle  consists  of  two  fleshy  parts  with  an  inter- 
mediate tendon. 

The  posterior  belly,  R,  is  fixed  to  the  groove  beneath  the  mas- 
toid process  of  the  temporal  bone ;  and  the  anterior,  H,  is  attached 
to  the  jaw  close  to  the  symphysis.  Below,  the  muscle  is  con- 
nected to  the  surface  of  the  body  of  the  hyoid  bone  by  a  thin 
aponeurosis,  which  joins  the  anterior  belly  and  the  fore  part  of  the 
tendon.* 

The  digastric  encloses  with  the  jaw  a  space  in  which  the  two 
superficial  salivary  glands  are  lodged.  And  the  posterior  belly 
marks  the  spot  at  which  the  carotid  bloodvessels  become  deep 
and  inaccessible  :  the  position  of  this  part  of  the  muscle  corre- 
sponds with  a  line  on  the  surface  from  the  mastoid  process  to 
a  point  half  an  inch  above  the  hyoid  bone. 

The  mylo-hyaid  muscle  drops  from  the  jaw-bone  to  the  body  of 
the  OS  hyoides :  it  lies  beneath  the  anterior  belly  of  the  digastric, 
and  in  Plate  xxii.,  where  it  is  reflected,  it  may  be  seen  to  join  its 
fellow  along  the  middle  line  of  the  neck. 

The  gmiO'hyoidetcs  is  beneath  the  preceding.  Plate  xxii.  shows 
it  in  position,  reaching  from  the  jaw  to  the  hyoid  bone. 

Two  tongue  muscles — hyo  and  genio-glossus — ^may  act  as  ele- 
vators of  the  hyoid  bone :  the  hyo-glossus  is  marked  with  N  in 
fhe  Figure,  and  both  are  displayed  fully  in  Plate  zdi. 

Action  of  the  elevators.  With  the  mouth  shut  and  the  tongue 
fixed  against  the  roof,  the  muscles  will  assist  in  preparing  the 
pharynx  for  the  reception  of  the  food,  by  drawing  upwards  and 
forwards  the  os  hyoides,  so  as  to  bring  the  larynx  under  shelter 
of  the  tongue.  But  if  the  mouth  is  open  and  the  tongue  not  in 
contact  with  the  roof,  the  muscles  are  deprived  of  their  usual  point 
of  support  above,  and  swallowing  will  be  performed  with  difficulty; 
— ^the  necessary  elevation  of  the  hyoid  bone  in  this  imperfect 
deglutition  being  then  dependent  upon  the  stylo-hyoideus  and 

*  There  are  great  Tariations  with  respect  to  this  attachment  and  the  state 
of  the  stylo-hyoidens  muscle  :  some  of  these  may  be  perceived  in  the  different 
Pbtea. 
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posterior  belly  of  the  digastricus,  which  have  their  nsnal  arrange- 
ment, and  on  the  extreme  contraction  of  the  other  muscles. 

Supposing  the  os  hyoides  fixed  by  its  depressors,  the  muscles 
used  commonly  as  elerators  of  that  bone  will  hare  a  different 
action : — those  attached  to  the  jaw  may  then  carry  downwards 
that  bone,  so  as  to  open  the  mouth ;  and  the  lingual  muscles  can 
depress  the  tongue. 

ARTERIES  OF  THE  FRONT  OF  THE  NECK. 

Only  the  carotid  trunks  and  some  branches  of  the  external 
carotid  artery  are  visible  in  front  of  the  stemo-mastoideus. 


a.  Common  carotid  artery. 

h.  External  carotid  artery. 

e.  Internal  carotid  artery. 

d.  Superior  thyroid  artery. 

e.  Lingual  artery. 
/.  Facial  artery. 


g.   Occipital  artery. 
h.  Posterior  auricular  artery. 
I,    Superficial  temporal  arteiy. 
n.   Internal  maxillary  artery. 
X   Spot  for  ligature  of  the  com- 
mon carotid  artery. 


The  common  carotid  trunk,  a,  begins  opposite  the  stemo-clavi- 
cular  articulation,  and  ends  at  the  upper  edge  of  the  thyroid 
cartilage  by  splitting  into  two — external  and  internal  carotid. 
Its  situation  will  be  marked  by  a  line  on  the  surface  from  the 
inner  end  of  the  clavicle  to  a  point  mid-way  between  the  jaw  and 
the  ear. 

Contained  in  a  sheath  of  fascia  with  the  jugular  vein  and  the 
vagus  nerve,  it  is  covered  throughout  by  muscles  ;  and  it  has  the 
following  connections  with  the  contiguous  parts: — Superficial 
to  it,  besides  the  teguments  and  the  platysma,  are  the  depressors 
of  the  hyoid  bone  and  the  stemo-mastoideus — ^the  last  muscle 
covering  it  to  the  ending  (Plate  xvi.),  and  the  others,  only  as  high 
as  the  cricoid  cartilage.  Beneath  the  vessel  is  the  spinal  column. 
To  its  inner  side  lie  the  gullet  and  the  air  passage,  with  the 
thyroid  body ;  and  as  the  trachea  swells  out  to  form  the  larynx, 
necessarily  the  artery  is  carried  farther  from  its  fellow  above  than 
below.  Along  the  outer  side  is  a  chain  of  lymphatic  glands, 
which  is  liable  to  become  enlarged. 

The  internal  jugular  vein,  p,  is  parallel  to,  and  in  close  contact 
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externally  with  the  artery ;  and  on  the  left  side  the  vein  advances 
over  it,  especially  lower  in  the  neck.  Three  veins  cross  the 
artery ; — near  the  chest  is  the  anterior  jugular  vein,  s  ;  near  the 
ending  the  upper  thyroid  vein ;  and  below  the  x,  the  middle  thy- 
roid vein. 

In  front  of  the  sheath,  for  the  upper  half,  the  descendens  noni 
nerve,  3,  crosses  obliquely  from  without  inwards.  Beneath  the 
sheath  is  j^e  sympathetic  nerve ;  and  lower  down  the  recurrent 
laryngeal  nerve  and  inferior  thyroid  artery  cross  inwards  under  it. 
In  the  sheath,  between  the  artery  and  vein  lies  the  vagus  nerve. 

No  collateral  offset  arises  commonly  from  the  carotid  arteiyy 
and  the  trunk  remains  nearly  of  the  same  size ;  but  not  unfre- 
quently  the  upper  thyroid  branch  d  is  transferred  to  the  slight 
dilatation  at  the  end. 

Ligature  of  the  vessel.  The  part  of  the  common  carotid  marked 
thus  X  is  selected  for  ligature  because  it  is  fu*  removed  from  each 
end,  and  because  it  is  less  deep  here  than  at  a  lower  point  But 
since  the  vessel  may  bifurcate  as  low  as  the  cricoid  cartilage  or 
even  lower,  two  trunks  instead  of  one  may  be  met  with  at  this 
spot.  Should  the  point  of  splitting  of  the  artery  be  recognised 
in  the  operation  of  Ugature  both  trunks  may  be  tied;  but  if  the 
origin  of  the  two  trunks  cannot  be  seen  in  consequence  of  the 
artery  having  divided  very  soon,  the  finger  may  be  pressed  on 
each,  and  that  trunk  may  be  tied  which  is  connected  with  the 
disease  or  injury  for  which  the  operation  was  undertaken  (Quain). 

Steps  of  the  operation.  With  the  line  of  the  vessel  in  mind,  the 
operator  places  the  for&  finger  of  the  left  hand  opposite  the 
cricoid  cartilage,  and  makes  an  incision  in  that  line  three  inches 
in  length — the  finger  marking  the  centre — ^through  the  integu- 
ments, platysma,  and  deep  fascia,  down  to  the  fibres  of  the  stemo- 
mastoideus  :  should  the  cut  be  made  too  far  forwards,  the  anterior 
jugular  vein  may  be  injured.  Next  the  stemo-mastoid  muscle  is 
to  be  dissected  back  rather  beyond  the  position  of  the  artery,  the 
head  being  inclined  towards  the  shoulder  of  the  same  side  to  relax 
the  fibres.  The  operator  now  looks  for  the  deep  guide,  viz.,  the 
angle  formed  below  by  the  omo-hyoid  muscle,  G,  and  the  stemo- 
mastoideus,  A,  and  seeks  the  vessel  at  that  spot^  dissecting  but 
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As  high  as  the  mastoid  process  the  artery  is  covered  by  the 
stemo-mastoideus  A,  the  digastricus  R,  and  the  stylo-hyoideus, 
P,  besides  the  common  investing  superficial  layers  ;  and  thence 
to  its  ending  it  is  concealed  by  the  parotid  gland  (Plate 
xvi.).  Anterior  to  it  are  the  phaiynx  and  the  jaw ;  and 
beneath  it  is  the  styloid  process.  No  companion  vein  belongs 
to  this  artery. 

Several  nerves  cross  this  carotid  tmnk  : — superficial  to  it  near 
the  beginning  is  the  hypoglossal  nerve,  14,  and  near  the  ending 
the  ramifications  of  the  facial  nerve,  4  ;  whilst  beneath  it  lie 
the  external  laryngeal,  2,  the  superior  laryngeal,  1,  and  near  the 
jaw  the  glosso-pharyngeal  (Plate  xxii.). 

The  offsets  of  the  artery  are  numerous : — ^they  consist  of  an 
anterior  set  of  three,  viz.,  thyroid,  d^  lingual,  «,  and  facial,  /; 
a  posterior  set  of  two,  occipital,  ^,  and  posterior  auricular,  h ;  and 
an  ascending  set,  also  three  in  number,  the  temporal,  I,  internal 
maxillary,  n,  and  ascending  pharyngeal  (Plate  xxiv.). 

Ligature.  The  artery  is  accessible  below  the  digastric  muscle, 
and  here  it  is  covered,  like  the  internal  carotid,  by  the  stemo- 
mastoideus.  Its  branches  are  attached  to  the  trunk  so  thickly 
as  not  to  leave  space  enough  between  any  two  for  the  application 
of  a  ligature  without  the  prospect  of  haemorrhage  when  the 
thread  comes  away.  Before  the  removal  of  tumours  about  the 
jaw,  ligature  of  the  external  carotid  trunk  might  be  considered 
advisable  as  an  auxiliary  means  of  checking  haemorrhage  during 
an  operation. 

In  a  wound  of  a  branch  of  the  external  carotid  the  vessel 
should  be  tied,  as  a  rule,  where  it  is  injured ;  but  in  haemorrhage 
from  the  artery  of  the  tongue,  where  the  bleeding  orifice  cannot 
be  secured,  the  surgeon  may  have  recourse  to  ligature  of  the 
artery  nearer  the  origin  from  the  common  trunk. 

Branches  of  tlie  carotid.  The  vpper  iht/roid,  dy  ends  in  the 
thyroid  body  :  it  gives  offsets  to  the  contiguous  muscles,  and  a 
laryngeal  branch  to  the  interior  of  the  laiynx  with  the  upper 
laryngeal  nerve,  1. 

The  lingval  artery,  /,  is  distributed  to  the  tongue.  Arising 
above  or  below  the  comu  of  the  hyoid  bone  it  is  directed  inwards 
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beneath  the  hyo-glossns  muscle  N.    In  the  tongue  the  arteries  of 
opposite  sides  converge  to  the  tip  (Plate  xxii.). 

If  this  artery  is  to  be  tied  it  may  be  secured  between  the  origin 
and  the  edge  of  the  hyo-glossus  muscle,  as  it  crosses  on  or  near 
the  comu  of  the  hyoid  bone.  An  incision  directed  downwards 
and  backwards  over  the  comu  of  the  os  hyoides  would  allow  the 
artery  to  be  laid  bare  :  the  hypoglossal  nerve  is  a  valuable  guide 
to  the  position  of  the  vessel  in  the  bottom  of  the  wound. 

The  fticial  artery,  /,  comes  off  near  the  digastricus,  and  courses 
under  it  and  the  stylo-hyoideus,  but  over  the  submaxillary  gland. 
It  supplies  branches  to  the  surrounding  parts,  and  a  submental 
offset  below  the  jaw. 

As  it  crosses  the  jaw  it  lies  in  front  of  the  masseter,  where  it 
is  covered  by  the  platysma :  it  can  be  easily  compressed  with  the 
finger  in  that  situation. 

The  occipital  artery,  g,  begins  near  the  digastric  muscle,  and 
is  directed  beneath  it  to  the  occiput :  the  hypoglossal  nerve  hooks 
round  the  vessel  when  this  arises  low  down.  One  or  more  offsets 
enter  the  stemo-mastoideus. 

The  posterior  auricular^  A,  springs  near  the  upper  border  of  the 
digastricus,  and  runs  to  the  back  of  the  ear.  A  cutaneous  offset 
passes  to  the  occiput. 

Temporal  and  internal  maxillary.  The  maxillary,  n,  courses 
beneath  the  jaw,  and  it  will  be  met  with  in  other  dissections. 
The  temporal,  /,  ascends  to  the  side  of  the  head,  and  gives  offsets 
to  the  ear :  anteriorly  it  supplies  a  large  branch  to  the  fiEU^e — 
transverse  facial, 

VEINS  OF  THE  FRONT  OF  THE  NECK. 

Three  in  number,  the  veins  are  named  jugular — internal, 
external,  and  anterior ;  and  they  return  to  the  chest  the  blood 
circulated  through  the  head  and  neck  by  the  carotid  arteries. 


p,  Intornal  jugular  vein. 
r.   External  jugular  vein. 


*.  Anterior  jugular  vein. 


The  intemal  juguhtr  vein,  /?,  reaches  from  the  foramen  jugulare 

u  2 
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in  the  base  of  the  skull  to  the  inner  end  of  the  elayiele,  where  it 
joins  the  subclavian  vein  (Plate  xviii.).  In  the  neck  it  is  the 
companion  vein  to  the  common,  and  the  internal  carotid  artery ; 
and  it  is  joined  by  the  veins  corresponding  with  the  branches  of 
the  external  carotid,  with  the  exception  of  three  which  enter  the 
external  jugular. 

External  jugular^  r.  The  course  and  ending  of-  tliis  vein  haye 
been  before  described  (p.  143).  In  the  Drawing  the  beginning  of 
the  vein  by  the  union  of  the  temporal  and  internal  maxillary 
may  be  perceived  :  into  the  vein  the  posterior  auricular  branch  is 
received  lower  down. 


NERVES  OF  THE  FRONT  OF  THE  NECK. 

Several  cranial  nerves  appear  in  the  region  dissected  ;  and 
they  are  distributed  to  the  fece,  the  tongue,  the  windpipe,  and 
the  gullet.    Only  one  spinal  nerve  is  seen. 


1.  Upper  laiyngeal  nerve. 

2.  External  laryngeal  nerve. 
8.  Descendens  noni  nerve. 

4.  Facial  nerve. 

5.  Temporo-£Eu;ial  piece  of  the  facial 

nerve. 

6.  Ccrvico-facial  piece  of  the  facial 

nerve. 

7.  Nerve  to  the  digastric  and  stylo- 

hyoid muscles. 


8.  Posterior  anricolar  nerve. 

9.  Branches  of  the  great  anricolar 

nerve  joining  the  faciaL 

10.  Great  auricular  nerve. 

11.  Auriculo-temporal    branch    of 

the  fifth  nerve. 

12.  Mylo-hyoid  branch  of  the  fifth 

nerve. 

13.  Spinal  accessory  nerve. 

14.  Hypoglossal  nerve. 


The  facial  nerve,  4,  issuing  from  the  skull  by  the  stylo-mastoid 
foramen,  divides  into  two  chief  parts,  —  temporo-facial,  5,  and 
cervico-facial,  6  :  these  pass  forwards  through  the  parotid  gland 
to  the  forehead,  the  face,  and  the  superficial  parts  of  the  neck  as 
low  as  the  hyoid  bone. 

As  soon  as  the  nerve  leaves  its  bony  canal  it  gives  oflF  the 
posterior  auricular  nerve,  8,  and  a  muscular  branch,  7,  to  the 
posterior  belly  of  the  digastricus  and  the  stylo-hyoideus. 

It  is  chiefly  a  motor  nerve  ;  and  it  gives  the  power  of  contract- 
ing to  the  superficial  muscles  of  the  head,  ear,  fiace,  and  neck. 
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It  joins  freely  with  the  sensory  fifth  nerve,  and  frimishes  offsets 
also  to  the  integuments  ;  and  as  it  supplies  alone  the  posterior 
belly  of  the  digastricus  and  the  stylo-hyoidens,  it  must  confer  on 
them  sensibility  as  well  as  motor  power. 

The  hypaghasal  nerve,  14,  is  a  motor  nerve  of  the  tongue. 
Descending  through  the  neck  with  the  great  bloodvessels  till  it 
comes  below  the  digastric  muscle,  it  is  then  directed  forwards 
over  the  carotids  to  the  submaxillary  region  :  it  will  be  continued 
in  Plate  xxii. 

As  it  crosses  the  vessels  it  supplies  two  offsets  : — one,  descendms 
noniy  3,  enters  the  depressor  muscles  of  the  hyoid  bone,  after 
joining  with  the  spinal  nerves  (Plate  xxiv.) ;  the  other,  much 
smaller,  ends  in  the  thyro-hyoideus,  P, 

Branches  of  the  vagus.  Two  branches  of  this  nerve,  viz^  the 
upper  laryngeal,  1,  and  the  external  laryngeal,  2,  (an  offset  of 
the  first)  are  furnished  to  the  larynx ;  their  distribution  will  be 
referred  to  more  fiilly  in  the  description  of  the  Plate  of  the 
larynx. 

Branches  of  the  fifth  nerve.  The  auricula-temporal,  11,  is  a 
sensory  nerve,  and  ascends  with  the  temporal  artery  to  the  side 
and  top  of  the  head:  it  supplies  the  ear  with  the  attrahent 
muscle,  and  the  parotid  gland.  The  mylo-hyoid  branch,  12,  lies 
below  the  jaw,  and  ends  in  the  anterior  belly  of  the  digastricus, 
and  the  mylo-hyoideus  :  contractility  and  sensibility  are  given  to 
those  muscles  by  the  nerve. 

The  great  auricular  nerve,  10,  of  the  cervical  plexus  is  dis- 
played in  Plate  xvi.  In  this  Figure  the  communicating  branches, 
9,  through  the  parotid  to  the  facial  nerve  are  brought  into 
view. 


DESCEIPTION  OF  PLATE  XYUL 


The  dissection  of  the  snbclavian  bloodvessels  with  the  con- 
tigQons  nerrcs  and  mnscles  is  ponrtrayed  in  this  Plate. 

This  view  may  be  prepared  by  cutting  through  the  stemo- 
mastoid  muscle,  after  the  dissection  of  the  posterior  triangular 
space ;  and  by  sawing  through  the  clavicle  and  removing  the 
inner  end.  On  the  section  of  the  clavicle  the  shoulder  falls  back, 
and  the  subclavius  and  omo-hyoidcus  muscles  are  stretched. 


MUSCLES  OF  THE  SUBCLAVIAN  REGION. 

Only  the  subclavius,  the  posterior  belly  of  the  omo-hyoideus, 
and  the  anterior  scalenus  will  be  now  referred  to,  the  other  muscles 
having  been  described  in  other  dissections. 


A.  Pcctoralis  major,  cnt. 

B.  Intercostal  muscles  of  the  first 

space. 

C.  Subclavius  muscle. 

D.  Omo-hyoideu8-i>osterior  belly. 

E.  Omo-hyoideus-anterior  belly. 
O.  Stemo-hyoideus. 


H.  Stemo-thyroidous. 

J.  Sternal  part  of  the  stemo-mas- 

toideuB. 
E.  Clavicular  part  of  stemo-mas- 

toideus,  cut. 
L.   Anterior  scalenus. 
N.  Middle  scalenus. 


Anterior  scalenus,  L.  The  connections  of  the  muscle  may  be 
here  studied:  the  attachments  are  given  at  p.  134.  It  lies 
beneath  the  stemo-mastoid  and  omo-hyoid  muscles ;  and  it  is 
connected  with  the  following  vessels  and  nenxs.  In  front  of  it 
lies  the  subclavian  vein,  p,  with  the  external  jugular,  «,  and 
anterior  jugular,  v ;  and  along  the  inner  edge  descends  the 
large  internal  jugular  vein,  r.  Beneath  it  is  the  subclavian 
artery,  h ;  and  on  it  are  three  small  arteries,  supra-scapular,  ly 
transverse  cervical,  h,  and  ascending  cenucal,  /.  Issuing  from 
beneath  the  muscle  are  the  large  cervical  nerves  ;  and  running 
down  in  front  of  it  is  the  phrenic  nerve,  3. 
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Omo-hyoideuSy  B.  The  posterior  belly  of  this  muscle  is  attached 
behind  to  the  upper  border  of  the  scapula^  and  ends  in  front  in 
a  tendon  beneath  the  stemo-mastoideus.  It  receives  a  small 
vessel  from  the  supra-scapular,  and  a  nerve  from  the  descendens 
noni ;  and  the  supra-scapular  vessels,  I  and  w^  and  the  supra- 
scapular nerve,  9,  course  backwards  with  it.  See  also  Plate  xv., 
and  p.  133. 

Suhclaviua  mitacUy  G.  In  Plate  ii.  this  may  be  viewed  in  its 
natural  state,  surrounded  by  a  sheath  of  fascia.  It  arises  from 
the  first  rib  where  the  bone  and  cartilage  join  ;  and  it  is  inserted 
into  the  grooved  under  surface  of  the  clavicle.  The  inner  part  of 
the  muscle  shows  a  ragged  edge,  where  it  was  detaclied  from  the 
bone. 

THE  SUBCLAVIAN  ARTERY  AND  ITS  BRANCHES. 

The  subclavian  artery  runs  through  the  lower  part  of  the  neck, 
and  gives  branches  to  the  chest,  the  shoulder,  the  neck,  and  the 
brain. 


a.  First   port   of    the    subclavian 

tnmk. 
h.  Third  part  of  the  subclavian. 
c   Common  carotid  artery. 
d.  Inferior  thyroid  artery. 


/.   Ascending  cervical  artery. 
K  Transverse  cervical  artery. 
I,   Supra-scapular  artery, 
n.  Internal  mammary  artery. 


The  subclavian  artery  of  the  right  side  begins  opposite  the 
inner  end  of  the  clavicle,  where  the  innominate  trunk  bifurcates, 
and  ends  at  the  lower  border  of  the  first  rib  by  becoming  axillary. 
Between  those  points  the  artery  forms  an  arch  with  the  convexity 
upwards,  which  lies  between  the  scaleni  muscles.  Its  numerous 
connections  will  be  best  learnt  by  dividing  the  trunk  of  the  artery 
into  three  parts :— one  inside,  one  beneath,  and  one  outside  the 
anterior  scalenus. 

Tho  first  part  of  the  artery,  a,  is  concealed  by  the  muscles  of  the 
front  of  the  neck,  viz.,  stemo-mastoideus,  J,  stemo-hyoideus,  G,  and 
stemo-thyroideus,  H ;  also  by  the  integuments  and  the  platysma. 
It  lies  deeply,  but  not  in  contact  with  the  spinal  colunm. 

Lying  near  the  chest  and  below  the  artery  is  the  arch  of  the 
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sabdayian  and  innominate  veins  ;  and  crossing  it  at  right  angles 
Ib  the  internal  jugnlar  vein,  r,  with  the  vertebral  vein  beneath 
this.  And  in  front  of  the  artery  thongh  separated  by  muscles  is 
the  anterior  jugular  vein,  r. 

The  vagus  nerve,  10,  crosses  over  the  artery  inside  the  jugular 
vein,  together  with  some  branches  of  the  sympathetic ;  and  the 
recurrent  branch  of  the  vagus,  and  the  cord  of  the  sympathetic, 
lie  beneath  it  (Plate  xxiv.). 

The  second  or  middle  part  of  the  artery,  the  shortest  and  highest, 
is  covered  by  the  anterior  scalenus,  L,  and  the  stemo-mastoideus, 
K  ;  and  rests  on  the  middle  scalenus,  N. 

No  vein  touches  the  artery  in  the  second  part,  for  the  anterior 
scalenus  separates  the  subclavian  vein.  Two  arteries,  transverse 
cervical,  ^  and  supra-scapular,  /,  lie  near  the  line  of  the  sub- 
clavian trunk,  the  former  being  rather  above,  and  the  latter 
below  it. 

The  lower  cervical  nerves  are  above  the  vessel  between  the 
sealeni ;  and  the  phrenic,  3,  crosses  it,  but  separated  by  the 
scalenus  anticus. 

The  outer  or  third  party  ^,  is  the  most  superficial,  and  descends 
over  the  first  rib  to  the  axillary  space,  crossing  beneath  the  omo- 
hyoideus,  D,  the  subclavius,  C,  and  the  clavicle.  This  part 
appears  in  the  posterior  triangular  space  of  the  neck  (Plate  xv.) ; 
and  its  connections  are  described  in  p.  137. 

Into  the  concavity  of  the  arch  of  the  bloodvessel  the  bag  of  the 
pleura  projects,  for  this  membrane  rises  above  the  first  rib,  and 
comes  in  contact  with  the  first  and  second  parts  of  the  subclavian 
artery :  this  connection  of  the  serous  membrane  must  be  remem- 
bered when  ligature  of  the  second  part  of  the  artery  is  to  be 
undertaken.  Alterations  affecting  the  arch  have  been  dwelt  on  in 
p.  140. 

Number  and  position  of  the  branches.  Usually  four  branches 
arise  from  the  artery  in  the  following  manner : — ^three  are  con- 
nected with  the  first  part,  and  one  with  the  second  part ;  whilst  no 
branch,  as  a  rule,  comes  fix)m  the  third  part.  Very  commonly 
however  (Quain)  an  oflBset  (posterior  scapular)  of  the  brauch,  A,  is 
attached  to  the  last  part  of  the  subclavian  trunk. 
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From  the  position  of  the  branches,  the  connections,  and  the 
difference  in  the  depth  of  the  ends  of  the  subclayion  tronk,  the 
third  or  external  part,  b^  will  be  best  suited  for  ligature  on 
account  of  its  comparative  freedom  from  any  branch,  and  its  easily 
accessible  position.  As  the  second  part  gives  origin  conmionly  to 
but  one  branch  it  may  admit  of  being  tied  under  some  circum- 
stances. Whilst  the  inner  or  first  part  is  so  beset  by  branches  as 
not  to  possess  conmionly  an  interval  sufficient  for  the  application 
of  a  ligature  without  secondary  hsemorrhage.  On  the  left  side 
the  connections  forbid  the  attempt  to  put  a  thread  on  the  first 
part. 

Ligature.  The  steps  of  the  operation  for  securing  the  artery 
in  the  third  part,  or  beyond  the  scalenus,  have  been  detailed  at 
p.  141. 

Should  the  less  usual  operation  of  tying  the  second  part  of  the 
artery  be  resorted  to,  the  clavicular  piece  of  the  stemo-mastoideus 
and  the  anterior  scalenus  would  have  to  be  cut  through.  In 
dividing  the  scalenus  great  care  should  be  taken  of  the  phrenic 
nerve,  3,  on  its  front.  Ordinarily  the  external  jugular  vein  lies 
outside  the  scalenus  :  with  the  position  here  taken  it  would  need 
to  be  cut  through,  and  the  ends  would  require  to  be  then  tied. 

Branches  of  the  subclavian  artery.  At  their  origin  the  branches 
are  concealed  by  the  jugular  vein  and  the  anterior  scalenus,  but  in 
Plate  xxiv.  most  may  be  seen.  From  the  first  part  come  the 
vertebral,  the  thyroid  axis,  and  the  internal  mammary ;  and  from 
the  second  part,  the  upper  intercostal,  with  a  small  branch  to  the 
spinal  canal  (Quain). 

1.  The  vertebral  is  the  first  branch,  and  ascends  to  the  brain 
through  the  apertures  in  the  six  upper  cervical  vertebrae. 

2.  The  thyroid  axis,  a  short  thick  trunk,  splits  into  the  three 
following: — Inferior  thyroid^  d.  This  is  a  tortuous  artery,  and 
ends  in  the  thyroid  body  :  an  offset,  the  ascending  cervical^f  lies 
between  the  anterior  scalenus  and  the  larger  anterior  rectus,  sup- 
plying offsets  to  both,  and  to  the  spinal  canal.  The  transverse 
cervicalj  h^  crosses  the  scalenus,  and  ends  under  the  trapezius 
by  dividing  into  two.  The  sujpra^capular^  /,  courses  along  the 
clavicle  to  the  scapula,  on  the  dorsum  of  which  it  ramifies. 


'/ 
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S.  The  inUmal  mammary^  n,  arises  opposite  the  vertebral  aud 
beneath  the  jugular  yein  :  it  enters  the  thorax  through  the  upper 
opening,  and  is  continued  to  the  wall  of  the  abdomen. 

4.  The  superior  intercostal  (intercosto-cervical)  arises  under  the 
scalenus  :  it  supplies  offsets  to  the  upper  two  intercostal  spaces ; 
and  a  large  branch  to  the  back  of  the  neck  (deep  ceryical),  which 
is  delineated  in  Plate  six. 


SUBCLAVIAN  AND  JUGULAR  VEINS. 

The  veins  of  the  arm  and  of  the  same  side  of  the  neck  meet 
at  the  top  of  the  thorax,  and  blend  in  one  large  trunk — ^the  inno* 
minate :  the  limb  vein  is  called  subclavian,  and  the  neck  veins 
jugular. 


p.  Subclavian  yein. 

r.  Internal  jugular  vein. 

$,  External  jugular  vein. 


U    Transverse  cervical  vein. 
V.   Anterior  jugular  vein, 
tr.  Supra-scapular  vein. 


The  subclavian  vein,^,  is  rather  shorter  than  its  corresponding 
artery,  and  ends  near  the  inner  border  of  the  scalenus  by  joining 
the  internal  jugular  to  form  the  innominate  trunk.  Arched  like 
the  artery,  it  is  placed  in  front  of  the  scalenus,  and  commonly 
below  the  level  of  the  clavicle.  Valves  exist  in  the  trunk  outside 
the  place  of  entrance  of  the  external  jugular,  s. 

The  veins  joining  it  are  the  external  and  anterior  jugular, 
and  the  vertebral.  At  the  back  of  the  vein,  near  the  internal 
jugular,  the  right  lymphatic  duct  opens ;  and  at  a  similar  spot 
on  the  left  side  the  thoracic  duct  is  received. 

External  and  anterior  Jugular  veiris.  The  ending  of  these  veins 
is  seen  in  this  Plate,  and  their  course  is  described  in  p.  143.  The 
external  jugular,  r,  receives  the  transverse  cervical  branch,  /,  and 
the  supra>scapular,  w,  and  joins  the  subclavian  vein  outside  the 
scalenus  anticus.  The  anterior  jugular,  r,  enters  cither  the  sub- 
clavian vein  or  the  external  jugular :  when  this  vein  is  a  tributaiy 
to  the  external  jugular  it  wants  valves  (Struthers). 

Internal  jugular  vein^  r.    The  lower  dilatation  of  the  vein  is 
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laid  bare.  Before  its  junction  with  the  Bubclayian  it  is  narrowed, 
and  at  the  less  wide  part  is  a  pair  of  valves  to  prevent  the  blood 
rushing  backwards  to  the  neck.* 

The  innominate  is  the  large  venous  trunk  formed  by  the  union 
of  the  subclavian  and  internal  jugular  veins  :  it  enters  the  chest, 
and  joins  with  its  fellow  in  the  upper  cava.  The  connections  of 
the  vein  in  the  neck  may  be  studied  in  the  Figure. 


NERVES  OF  THE  SUBCLAVIAN  REGION. 

Most  of  the  nerves  are  continued  to  distant  parts,  only  two 
being  distributed  to  the  near  muscles. 


1.  Great  auricular  nerve. 

2.  Superficial  cervical  nerve. 
8.  Phrenic  nerve. 

4.  Descendens  noni  nerve, 

5.  Fifth  cervical  nerve. 

6.  Sixth  cervical  nerve. 


7.  Seventh  cervical  nerve. 

8.  Eighth  cervical  nerve. 

9.  Supra-scapular  nerve. 
10.  Vagus  nerve. 

f   Nerve  to  the  subclavius. 


The  diaphragmatic  (phrenic)  nerve,  3,  springs  from  the  fourth 
spinal  nerve  in  the  cervical  plexus,  and  is  sometimes  connected 
with  the  fifth  spinal  as  it  passes  by  that  trunk.  In  the  neck  it 
courses  over  the  anterior  scalenus  muscle,  crossing  from  the  outer 
to  the  inner  edge  ;  and  entering  the  chest  beneath  the  innominate 
vein,  it  is  transmitted  through  that  cavity  to  the  diaphragm.  It 
is  the  motor  nerve  of  the  diaphragm. 

Descendens  noni  nerve,  4.  For  the  beginning  of  this  branch  of 
the  hypoglossal,  see  Plate  xvii.  At  the  lower  part  of  the  neck  it 
ends  in  branches  for  the  stemo-hyoideus,  G,  stemo-thyroideus,  H, 
and  the  posterior  belly  of  the  omo-hyoideus,  D,  as  well  as  the 
anterior  belly  of  the  same  muscle. 

Brachial  plexus.  The  lower  four  cervical  nerves,  5,  6,  7,  8,  join 
with  the  first  dorsal  to  form  the  plexus.  The  branches  of  the 
plexus  above  the  clavicle  are  enumerated  in  p.  146 ;  but  only 


*  These  valves  were  first  described  by  Dr.  Struthers.    See  an  account  of 
them  in  the  Edinb.  Med.  Journal  for  Nov.  1856,  p.  241. 
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two,  nenre  to  the  sabclayiiis,  f*  and  the  sapra-scapular,  9,  are  seen 
in  a  front-Tiew  of  this  region. 

The  vagus  nerre,  10,  passQ3  through  the  neck  and  thorax  to  the 
belly.  At  the  lower  part  of  the  neck,  on  the  right  side,  it  occu- 
pies the  inteiral  between  the  jugular  rein  and  the  carotid  artery, 
and  crosses  orer  the  subclayian  artery  but  beneath  the  innominate 
vein. 

It  furnishes  a  small  cardiac  branch  near  the  subclarian  artery ; 
and  close  below  that  ressel  it  sends  backwards  the  recurrent  or 
inferior  laryngeal  nerre. 


DESCRIPTION  OF  PLATE  XIX. 


A  VIEW  of  the  deep  muscles,  and  of  the  vessels  and  nerves  at 
the  back  of  the  neck,  is  here  given. 

After  the  integuments  and  the  superficial  muscles  have  been 
reflected  the  complexus  is  to  be  divided  near  the  head  ;  and  the 
last  muscle  being  thrown  down  and  out,  the  vessels  and  nerves 
are  to  be  sought  in  the  dense  tissue  and  fascia  in  which  they  are 
imbedded.    Lastly,  the  muscles  are  to  be  defined. 

DEEP  MUSCLES  OF  THE  NECK. 

Extensor  and  rotator  muscles  of  the  head  and  neck  lie  beneath 
the  complexus  B.  Between  the  head  and  the  first  two  vertebrae, 
and  corresponding  with  the  interspinales,  are  placed  the  recti 
muscles  ;  and  laterally  come  two  other  small  muscles,  the  obliqui. 
Occupying  the  vertebral  groove  is  the  semispinalis  colli. 


A.  Sterno-maBtoidens. 

B.  Complexiis  cut  through. 

C.  Semispinalis  colli 

D.  Obliquus  inferior. 


F.    Obliquus  superior. 
6.   Rectus  posticus  mig'or. 
H.  Rectus  posticus  minor. 


The  complexus  muscle,  B,  is  attached  by  the  outer  edge  to  the 
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transverse  processes  of  the  upper  dorsal  yertebraa,  and  to  the 
articular  processes  of  the  cervical  vertebrse,  except  the  first  two  ; 
and  by  the  inner  edge  it  is  connected  with  the  spines  of  one  or 
two  lower  cervical  and  upper  dorsal  vertebrae.  It  is  inserted  into 
the  mid  part  of  the  occipital  bone  between  the  curved  lines. 

Towards  the  inner  edge  a  piece  of  the  muscle  possesses  a 
middle  tendon,  and  this  is  often  described  separately  as  the 
bivmter  cervicis. 

If  the  muscles  of  both  sides  act  they  will  maintain  the  head 
erect,  or  will  bring  it  back  (raising  the  face)  according  to  the 
degree  of  contraction ;  but  supposing  only  one  to  be  concerned 
actively,  the  occiput  will  be  inclined  down  and  out  towards  the 
transverse  processes  of  the  same  side. 

Semispinalis  coUiy  C.  Filling  the  vertebral  groove  with  the 
multifidus  spinas,  it  is  attached  externally,  like  the  preceding 
muscle,  to  the  transverse  processes  of  the  upper  dorsal  vertebrae, 
and  to  the  articular  processes  of  the  cervical  vertebrae,  except  the 
first  three  ;  and  internally  it  is  inserted  into  the  spines  of  the 
cervical  vertebrae  below  the  first. 

Acting  with  its  fellow  it  extends  the  spine  :  by  itself,  it  rotates 
the  spine,  turning  the  face  to  the  opposite  side. 

The  obliquus  inferior^  D,  slants  between  the  first  two  vertebrae : 
it  arises  from  the  spine  of  the  axis,  and  is  inserted  into  the  trans- 
verse process  of  the  atlas. 

Drawing  backwards  the  lateral  part  of  the  atlas  it  rolls  this 
bone  round  the  odontoid  process  of  the  axis,  and  rotates  indirectly 
the  head,  moving  the  face  to  its  own  side. 

The  obliquus  su/periory  F,  arises  from  the  transverse  process  of 
the  atlas,  where  the  preceding  is  attached,  and  is  inserted  into  the 
occipital  bone  between  the  curved  lines,  and  near  the  mastoid 
process. 

The  muscle  can  draw  back  the  head ;  and  may  check  a  too  great 
forward  movement,  as  in  nodding. 

The  rectus  posticus  majors  G,  arises  from  the  spine  of  the 
second  vertebra;  and  widening  as  it  ascends  obliquely,  it  is 
inserted  into  the  outer  half  of  the  lower  curved  line  of  the  occi- 
pital bone,  where  it  is  partly  concealed  by  the  obliquus  superior. 
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.  This  mnscle  extends  the  head,  and  brings  the  face  to  its 
own  side  by  rolling  the  atlas  round  the  odontoid  process  of  the 
axis. 

jRechis  posticus  minor,  H,  arises  from  the  arch  of  the  atlas, 
close  to  the  middle  line  ;  and  is  inserted  into  the  inner  half  of 
the  lower  curved  line  of  the  occipital  bone.  The  muscle  extends 
the  head. 


ARTERIES  OF  THE  BACK  OF  THE  NECK. 

Three  arteries  supply  the  back  of  the  neck,  and  connect  the 
vessels  of  the  head  with  those  of  the  trunk.  In  the  neighbour- 
hood of  the  thorax  small  offsets  of  the  dorsal  arteries  appear. 


a.  Occipital  artery. 

b.  Deep  cervical  branch  of  the  occi- 

pital. 
e.  Offset  to  the  small  rectus  mnscle. 

d.  Vertebral  artery. 

e.  Cervical  branch  of  the  vertebral. 


/.  Anastomosis  of  the  vertebral 
and  deep  cervical  arteries. 

g.  Deep  cervical  artery. 

h.  Dorsal  arteries  —  the  inner 
branches. 


The  occipital  artery,  a,  courses  to  the  integuments  of  the  back 
of  the  head  over  the  obliquus  superior  and  the  complexus,  and 
beneath  the  stemo-mastoidcus  and  the  splcnius  :  near  the  middle 
line  it  pierces  the  trapezius. 

It  furnishes  a  cervical  branch,  b,  to  the  neck  (ram.  princeps 
cervicis),  which  descends  beneath  the  complexus,  B,  supplying 
the  deep  muscles,  and  anastomoses  with  branches  of  the  vertebral 
and  deep  cervical  arteries.  An  offset  passes  over  the  complexus, 
and  supplies  the  superficial  muscles. 

The  vertebral  artery,  d,  in  its  course  to  the  interior  of  the 
skull  is  directed  backwards  in  a  groove  on  the  neural  arch  of  the 
atlas.  Lying  deeply  in  the  bottom  of  the  hollow  between  the 
large  rectus  and  the  oblique  muscles,  it  frimishcs  one  or  two 
muscular  offsets,  e,  and  communicates  with  the  contiguous 
arteries. 

The  de^  cervical  artery,  g,  is  the  dorsal  offset  of  the  upper 
intercostal  (p.  170),  and  reaches  the  back  of  the  neck  by  passing 
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between  the  transverse  processes  of  the  last  cervical  and  first 
dorsal  vertebrae.  At  the  back  of  the  neck  it  ascends  under  the 
complexus  as  high  as  the  axis,  where  it  communicates  with  the 
two  arteries  before  described.  It  suppUes  chiefly  the  complexus 
and  the  semispinalis  colli. 

The  height  at  which  the  artery  appears  is  veiy  uncertain ;  and 
it  may  be  represented  by  two  branches  of  different  arteries.  In 
obstruction  of  the  circulation  in  the  common  carotid  the  blood 
will  be  conveyed  to  the  exterior  of  the  head  by  means  of  the 
anastomosis  between  the  profimda  and  the  occipital  artery. 

The  companion  veins  of  the  arteries  have  not  been  included  in 
the  Plate  :  they  resemble  the  arteries,  with  the  exception  of  the 
vertebral  which  begins  on  the  back  of  the  head  and  neck,  and 
does  not  enter  the  skull. 

NERVES  OF  THE  BACK  OF  THE  NECK. 

The  anatomy  of  the  posterior  primary  branches  of  the  cervical 
nerves  beneath  the  complexus  is  here  shown.  A  part  of  the 
small  occipital  nerve  appears  behind  the  ear. 


1.  First  or  suboccipital  nerve. 

2.  Second  cervical  nerve. 
8.  Third  cervical  nerve. 
4.  Fourth  cervical  nerve. 


6.  Fifth  cervical  nerve. 

6.  Sixth  cervical  nerve. 

7.  Seventh  cervical  nerve. 

8.  SmaU  occipital  nerve. 


The  first  nerve,  1,  appears  beneath  the  vertebral  artery,  and 
ends  in  branches  to  the  complexus,  and  the  recti  and  obliqui 
muscles  :  it  is  joined  to  the  second  nerve  by  a  loop. 

Other  cervical  nerves.  The  remaining  seven  cervical  nerves 
divide  into  two — inner  and  outer  branches,  as  soon  as  they  leave 
the  spinal  canal. 

The  external  tranches  are  not  laid  bare  except  that  of  the 
second :  they  are  small,  and  are  distributed  to  the  muscles 
outside  the  complexus,  viz.,  splenius,  cervicalis  ascendens,  and 
transversalis  colli  and  trachelo-mastoideus. 

The  internal  branches  are  directed  inwards — ^the  four  highest 
over,  and  the  remaining  three  through  the  semispinalis  colli ; 
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and  at  the  fipines  of  the  Tertebiae  those  that  lie  oa  the  semi- 
i^inalM  become  cntaneom.  Thej  supply  the  complexns  and  the 
mtuclefl  fiHing  the  rertebral  groove,  with  the  interspinales.  The 
following  are  the  chief  differences  in  these  neires  : — 

The  branch  of  the  second  nerTe,  2,  the  largest  of  all^  pierces  the 
complexns  and  trapezinsy  and  becoming  cutaneous  is  distribnted  to 
the  occiput :  it  is  named  great  oenpiial,  and  it  is  joined  by  the 
•man  occipital  nerve^  8.  It  supplies  branches  to  the  inferior 
oblique  and  complexus  muscles ;  and  it  communicates  by  loops 
with  the  first  and  third  nerres. 

The  cutaneous  port  of  the  third  nerre,  larger  than  those  below 
it^  iends  upwards  a  branch  to  the  occiput,  which  joins  the  large 
occipital  nerre. 

The  connecting  pieces  between  the  inner  branches  of  the  first 
three  nerves  are  sometimes  absent.  M.  Cruveilhier  describes  this 
looped  arrangement  as  the  posterior  cervical  plexus. 

The  small  ocdjntal  nerve,  8,  is  an  offset  of  the  cervical  plexus 
(Plate  XV.) :  it  ends  in  the  integuments  of  the  occiput,  and  joins 
the  great  occipital  nerve. 


DESCRIPTION  OF  PUTE  XX. 


Ik  this  dissection  of  the  pterygoid  region  the  muscles  of  masti- 
cation, and  the  internal  maxillary  artery  with  its  branches  can  be 
studied.  Most  of  the  branches  of  the  inferior  maxillary  nerve 
come  also  into  sight. 

This  superficial  dissection  will  be  made  by  detaching  and 
throwing  down  the  zygomatic  arch  with  the  masseter  muscle ; 
by  sawing  off  and  raising  the  coronoid  process  with  the  temporal 
muscle  ;  and  by  removing  the  piece  of  the  ramus  of  the  jaw 
between  the  condyle  and  the  dental  foramen.  After  each  sawing 
of  the  bone  Uie  fat  is  to  be  careftdly  removed. 


MUSCLES  OF  MASTICATION. 
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MUSCLES  OF  MASTICATION. 


The  muscles  employed  in  mastication  are  attached  chiefly  to 
the  angle  and  processes  at  the  back  of  the  jaw ;  but  one,  occu- 
pying the  cheek,  blends  with  the  lip-muscles. 


A.  Temporal  muscle. 

B.  External  pterygoijl  inuscle. 

C.  Internal  pterygoid  miisole. 
I).  Buccinator  muscle. 

F.  Masseter  muscle. 

O.  Digastric    muscle    (posterior 
belly). 


H.  Stylo-hyoideus. 

L.   Stylo- glossus. 

N.  Internal  lateral  ligament. 

0.  Styloid  process. 

P.    Duct  of  the  parotid  gland. 


The  temporal  imiscU^  A,  arises  from  the  temporal  fossa  on  the 
side  of  the  skull,  and  from  the  upper  part  of  the  temporal  fascia  ; 
and  the  fibres  converge  to  a  tendon  which  is  attached  to  the  coro- 
noid  process,  and  to  the  groove  along  the  fore  part  of  the  ramus 
of  the  jaw. 

Comparatively  superficial  above,  the  muscle  passes  below  beneath 
the  zygomatic  arch  and  the  masseter  muscle,  and  rests  on  the 
external  pterygoid,  B.  Near  the  zygoma  a  stratum  of  fat  inter- 
venes  between  the  fleshy  fibres  and  the  temporal  fascia. 

In  mastication  this  muscle  crushes  the  food  by  raising  the 
lower  jaw  ;  and  if  the  jaw  has  been  moved  forwards,  the  hinder 
fibres  may  be  able  to  bring  the  bone  backwards,  with  the  aid  of 
the  muscles  attached  to  the  chin. 

The  masseter  muscle,  F,  is  placed  external  to  the  ramus  of  the 
jaw.  It  takes  origin  from  the  lower  border  and  the  inner  surface 
of  the  zygomatic  arch ;  and  it  is  inserted  into  the  outer  surface 
of  the  ramus  of  the  jaw,  from  the  tip  of  the  coronoid  process  to 
the  angle,  and  as  far  forwards  as  the  second  molar  tooth.  The 
superficial  fibres  take  a  direction  down  and  back  across  the  deeper 
and  straighter  fibres. 

This  muscle  is  the  external  elevator  of  the  angle  of  the  jaw. 

The  internal  pterygoid  muscle,  C,  has  a  position  inside  the 
ramus  of  the  jaw  similar  to  that  of  the  masseter  uut&ide.    The 
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mnscle  arises  chiefly  from  the  pterygoid  fossa,  but  below  from  the 
palate  and  upper  jaw  bones  by  a  process  which  extends  in  front 
of  the  lower  part  of  the  external  pterygoid.  It  is  inserted  into  the 
inner  surface  of  the  angle  and  ramus  of  the  jaw  as  high  as 
the  dental  foramen.    * 

It  raises  the  angle  of  the  jaw  in  conjunction  with  the  masseter, 
and  may  be  considered  the  internal  elevator  of  the  angle. 

The  external  pterygoid  muscle,  B,  is  directed  almost  liorizontally 
back  and  out  from  the  base  of  the  skull  to  the  condyle  of  the 
jaw.  Arising  from  the  outer  surface  of  the  external  ptengoid 
plate,  and  from  the  contiguous  part  of  the  great  wing  of  the 
sphenoid  bone  as  high  as  the  crest,  the  muscle  is  inserted  into 
the  neck  of  the  lower  jaw,  and  into  the  interarticular  fibro- 
cartilage. 

An  interval  separates  the  attachments  to  the  external  pterygoid 
plate  and  the  great  wing,  through  which  the  internal  maxillary 
artery,  ^  usually  passes. 

If  the  muscles  of  both  sides  act  the  jaw  is  moved  down- 
wards and  forwards,  and  the  front  lower  teeth  pass  beyond  the 
upper.  If  only  one  muscle  acts,  say  the  right,  it  draws  the  con- 
dyle of  the  same  side  ftirther  into  the  articular  socket,  and 
causes  the  chin  to  project  to  the  left  of  the  middle  line,  the 
grinding  teeth  of  the  lower  jaw  passing  those  of  the  upper  from 
side  to  side. 

The  buccinator  muscle,  D,  forms  a  thin  fleshy  layer  in  the 
cheek  between  the  mucous  membrane  and  the  teguments.  It  is 
attached  to  the  jaws  opposite  the  molar  teeth,  and  between  the 
jaws  at  the  back  of  the  mouth  to  a  fibrous  band — the  pterygo- 
maxillary  ligament.  Towards  the  comer  of  the  mouth  the  fibres 
are  aggregated  together,  and  entering  the  lips  blend  with  the 
muscles  of  the  face. 

In  the  movements  of  the  lips  the  muscle  retracts  the  comer 
of  the  mouth,  and  so  widens  that  aperture,  and  wrinkles  the 
cheek. 

In  mastication  it  is  applied  to  the  jaws,  and  prevents  the  food 
escaping  out  of  the  way  of  the  teeth  ;  when  it  is  paralysed  the 
food  distends  the  cheek  in  an  inconvenient  manner. 
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In  playing  a  wind  instrument  the  muscle  is  flattened,  and  the 
fibres  are  contracted  for  the  purpose  of  keeping  the  outgoing  air 
in  the  channel  of  the  mouth  ;  but  in  the  use  of  a  blow-pipe  the 
muscle  is  distended  because  the  mouth  is  used  as  a  reservoir,  but 
the  fibres  contract  at  the  same  time,  to  maintain  a  continuous 
current  of  air. 


INTERNAL  MAXILLARY  ARTERY. 

The  chief  vessel  in  this  dissection  is  the  internal  maxillary 
artery,  which  is  continued  tlirough  the  pterygoid  region  to  the 
deep  parts  of  the  head,  the  nose,  and  the  palate,  supplying  many 
offsets. 


a.  External  carotid  artory. 

b.  Posterior  auricular  branch. 

c.  Superficial  temporal  artery. 

d.  Internal  maxillary  artery. 

e.  Inferior  dental  branch. 

/.  Branch  with  the  gustatory  nerre. 


g.  Deep  temporal  artery. 

h.  Buccal  artery. 

I.    Posterior  dental  branch. 

».  Facial  artery. 

r.    Inferior  labial  branch. 

8.   Masseteric  branch,  cut. 


The  iniemal  maxillary  artery,  d^  is  one  of  the  terminal  branches 
of  the  external  carotid,  and  runs  upwards  and  inwards  over  or 
under  the  external  pterygoid  muscle  to  the  spheno-maxillary  fossa, 
where  it  ends  in  branches  to  the  nose,  the  palate,  and  the  pharynx. 
It  gives  numerous  branches,  and  these  are  classed  into  three  sets  : 
—one  external  to  the  pterygoid  muscle,  another  whilst  the  trunk 
lies  on  the  muscle,  and  a  third  internal  to  the  muscle,  or  in  the 
spheno-maxillary  fossa.  The  first  two  sets  will  be  mainly  re- 
ferred to  now. 

The  first  set  of  hranches,  two  in  number,  belong  to  the  skull 
and  the  lower  jaw. 

The  inferior  dental  artery,  e,  enters  the  canal  in  the  lower  jaw 
with  the  nerve  of  the  same  name,  and  supplies  the  teeth  and  the 
lower  part  of  the  fiice.  Before  it  enters  the  bone,  a  small  offset 
(mylo-hyoid)  descends  with  a  fine  nerve  in  a  groove  inside  the 
ramus  of  the  jaw. 

The  large  or  middlB  meningeal  artery  arises  opposite  the  pre- 
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ceding,  and  is  concealed  by  the  external  pterygoid :  it  is  deli- 
neated in  Plate  xxi.,  b. 

A  third  small  artery,/,  which  has  not  been  described  by  anato- 
mists, runs  with  the  gustatory  nerve,  and  supplies  the  cheek  and 
the  floor  of  the  mouth*. 

The  second  set  of  branches  are  distributed  to  the  muscles  of 
mastication  as  below  : — 

The  deep  temporaly  g^  two  in  number,  enter  the  fore  and  hinder 
parts  of  their  muscle.  The  masseteric  branch,  «,  springs  in 
common  with  the  posterior  temporal,  and  enters  the  hinder 
border  of  the  masseter :  it  has  been  cut  in  the  removal  of  the 
muscle.  Tlie  buccal  branch,  h,  descends  to  tiie  cheek  and  the  buc- 
cinator muscle  :  it  anastomoses  with  the  facial  artery.  Branches 
to  the  pterygoid  muscles  are  sho^vn  in  Plate  xxi. 

Third  set  of  branches.  Only  one  branch,  the  posterior  dental^ 
h^  is  seen  in  the  dissection.  It  takes  a  tortuous  course  to  the 
firont  of  the  upper  jaw,  where  it  communicates  with  the  infra- 
orbital :  it  will  be  given  more  fully  in  Plate  xxiii. 

The  facial  artery^  n,  also  a  branch  of  the  external  carotid 
(Plate  xvii.),  is  displayed  as  it  crosses  the  jaw.  It  ascends  in  a 
tortuous  way  to  the  root  of  the  nose,  passing  near  the  comer  of 
the  mouth. 

Named  branches  supply  the  lips  and  the  nose,  and  one  of  these 
to  the  lower  part  of  the  fece  is  the  inferior  labial,  r.  Unnamed 
branches  ramify  in  the  cheek,  and  anastomose  with  the  buccal 
ai^d  transverse  facial  arteries. 

MAXILLARY  AND  FACIAL  VEINS. 


t    External  jugular  vein. 
V.   Superficial  temporal. 
w.  Internal  maxillary  vein. 


X,  Facial  vein. 

«.   Deep  facia],  or  anterior  internal 
niaxillarv. 


The  facial  vein,  x,  begins  where  the  companion  artery  ceases, 
and  crosses  the  face  to  the  jaw  ;  but  it  takes  almost  a  straight 
line  from  the  root  of  the  nose  to  the  front  of  the  masseter  muscle, 
and  does  not  follow  the  windings  of  the  facial  artery.  It  ends  in 
the  neck  in  the  interiial  jugular  trunk. 


NERVES  OF  THE  PTERYGOID  REGION. 
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Besides  branches  received  from  the  orbit  and  the  face,  it  is 
joined  opposite  the  angle  of  the  mouth  by  a  vein — the  deep  facial^ 
Zy  or  the  anterior  internal  maxillary,  which  brings  blood  from  the 
pterygoid  region  and  the  upper  jaw. 

Internal  maxillary  vein^  w.  Only  the -ending  of  this  in  tlie 
external  jugular  remains,  the  plexiform  continuation  of  it  by  the 
side  of  the  artery  having  been  taken  away. 


NERVES  OF  THE  PTERYGOID  REGION. 

The  nerves  appearing  in  this  dissection  are  branches  of  the 
inferior  maxillary  trunk  of  the  fifth  cranial  nerve,  with  the  excep- 
tion of  one  small  nerve  lying  along  the  upper  jaw,  and  another 
on  the  lower  jaw. 


1.  Auriculo-temporal  nerve. 

2.  Inferior  dental  nerve. 

3.  Gustatory  nerve. 

4.  Masseteric  nerve,  cut. 


5.  Buccal  nerve. 

6.  Posterior  dental  nerve. 

8.  Buccal  branches   of  the    facial 
nerve. 


The  anatomy  of  the  inferior  maxillary  nerve  is  described 
with  Plate  xxi. ;  but  the  position  of  the  several  branches  passing 
tlie  external  pterygoid  can  be  here  seen  before  the  muscle  is 
raised. 

This  large  trunk  of  the  fifth  nerve  is  concealed  as  it  leaves  the 
skull  by  the  external  pterygoid  ;  and  its  branches  escape  througli 
the  muscle  or  at  the  edges.  Appearing  at  the  upper  border  are 
the  masseteric  nerve,  4,  and  the  deep  temporal  (Plate  xxi.,  8)  ; 
and  issuing  at  the  lower  border  are  three  large  trunks,  viz.,  the 
auriculo-temporal,  1,  the  dental,  2,  and  the  gustatory,  3.  The 
buccal  nerve^  5,  comes  forwards  between  the  two  pieces  of  the 
pterygoideus. 

Theposteriar  dental  nervey  6,  a  branch  of  the  upper  maxillary 
trunk,  descends  along  the  upper  jaw  with  its  artery :  its  origin 
and  distribution  may  be  referred  to  in  Plate  xxiii. 


DESCRIPTION  OF  PLATE  XXI. 


This  Illustration  of  the  deep  dissection  of  the  pterygoid  region 
exhibits  the  thii'd  trunk  of  the  fifth  cranial  nerve,  and  the  deep 
branches  of  the  internal  maxillary  arter}-. 

In  prej^aring  the  dissection  the  internal  maxillary  artery  should 
be  cut  through,  and  the  condyle  of  the  jaw  having  been  dis- 
articulated should  be  drawn  forwards  with  the  external  pterygoid 
muscle.  After  the  removal  of  the  fat  tlie  neiTcs  and  vessels  will 
be  ready  for  learning. 


MUSCLES  OF  MASTICATION. 

The  muscles  described  with  Plate  xx.  are  met  with  again  in 
this  view,  and  they  are  marked  with  the  same  letters  of  reference. 
A  better  idea  of  the  wide  origin  of  the  external  pterygoid  is 
obtained  in  this  Plate. 


A.  Temporal  muscle. 

B.  External  pterygoi<l  muscle. 

C.  Internal  ptcrygcdd  muscle. 

D.  Buccinator  muscle. 

F.  Masseter  muscle. 

G.  Digastric  muscle. 


H.  Zygoma  thrown  down. 
L.    Condyle  of  the  jaw. 
N.  Internal  lateral  ligament. 
O.  Styloid     process,     and     stylo- 
maxillary  ligament. 


INTERNAL  MAXILLARY  ARTERY. 

The  meningeal  and  the  muscular  branches  of  the  internal 
ma^lary  artery,  which  were  hidden  in  Plate  xx.,  will  be  now 
brought  under  notice  ;  and  the  other  arteries,  which  are  the  same 
as  in  the  preceding  Figure,  are  marked  by  the  same  letters. 


a.  External  carotid  tmnk. 

b.  Large  meningeal  artery. 
c  Small  meningeal  brnneli. 

d.  Internal  maxiUary  artery. 

e.  Inferior  dental  branch. 

/.  Brooch  with  the  gustatory  nerve. 


g.  Deep  temporal  branches. 

A.  Buccal  branch. 

I.  Posterior  dental  branch, 

n.  Facial  artery. 

t,  External  jugular  vein. 
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The  large  or  middle  meningeal  artery,  h^  ascends  to  the  head 
beneath  the  external  pterygoid  muscle,  and  enters  the  sknll 
through  the  foramen  spinosum  (p.  119).  It  supplies  branches  to 
the  temporal  and  external  pterygoid  muscles,  an  offset  to  the 
tympanum  through  the  Glaserian  fissure,  and  the  following : — 

Snvall  menitigeal  branchy  c.  Arising  from  the  large  meningeal, 
it  enters  the  skull  through  the  foramen  ovale :  an  offset  is 
furnished  to  the  internal  pterygoid  with  the  branch  of  nerve  to 
that  muscle. 

INFERIOR  MAXILLARY  NERVE. 

The  branches  of  the  inferior  maxillary  nerve,  whose  lettering 
corresponds  with  that  in  Plate  xx.,  are  traced  baclcwards  to  the 
foramen  of  exit  from  the  skulL 


1.  Auriculo-temporal  nerve. 

2.  Inferior  dental  nen'e. 

3.  Gustatory  nerve. 

4.  Masseteric  branch,  cut. 

5.  Buccal  branch. 


6.  Chorda  tympani  nerve. 

7.  Mylo-hyoid  branch. 

8.  Deep  temporal  branch. 

9.  Branch  to  the  external  pterygoid. 
+  Branch  to  the  internal  pterygoid. 


The  inferior  maxillary  or  the  third  trunk  of  the  fifth  cranial 
nerve  (Plate  xiii.)  leaves  the  skull  by  the  foramen  ovale,  and 
splits  at  once  into  two  under  the  external  pterygoid  muscle,  viz. — 
an  anterior  small  part,  and  a  posterior  larger  part.  And  as  the 
nerve  is  composed  of  a  motor  and  a  sensory  root  (p.  117),  the 
function  of  these  offsets  will  be  determined  by  their  receiving 
filaments  from  only  one  or  from  both  roots. 

The  small  piece  of  the  nerve  breaks  up  into  branches  to  most  of 
the  muscles  of  mastication  as  below  :— 

The  masseteric  branch,  3,  courses  above  the  external  pterygoid 
and  through  the  sigmoid  notch  to  the  under  surfece  of  its  muscle, 
in  whose  fibres  it  can  be  followed  nearly  to  the  anterior  edge  :  it 
gives  an  offset  to  the  back  of  the  temporal  mi^cle. 

The  de^  temporal  branch,  8,  is  directed  upwards  on  the  skull 
into  the  fibres  of  the  temporal  muscle,  and  usually  with  an  artery 
of  the  same  name. 

The  buccal  branch,  5,  pierces  the  external  pterygoid,  and  is 
continued  over  the  buccinator  towards  the  comer  of  the  mouth  ; 
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it  supplies  chiefly  the  boccinator  muscle  as  well  as  the  integu- 
ments covering,  and  the  mucous  membrane  lining  the  same.  In 
the  cheek  it  joins  in  a  plexus,  buccaly  with  the  facial  nerve 
(Plate  XX.,  8).  Two  masticatory  muscles,  viz.,  the  external  ptery- 
goid and  the  temporal,  receive  offsets  from  the  nerve. 

A  branch  to  the  external  pterygoidy  9,  enters  the  under  surface 
of  that  muscle. 

This  smaller  part  of  the  inferior  maxillary  nerve  contains 
portions  of  both  roots  ;  these  are  disjyosed  in  a  j)cculiar  way,  and 
give  different  functions  to  the  branches.  Thus  the  ner>'es 
furnished  by  it  to  the  jaw  muscles — masseter,  temjwral,  and 
external  pten'goid — are  constructed  from  both  roots,  like  spinal 
nerves,  and  give  sensibility  and  the  power  of  contracting  to  those 
muscles.  The  nerve  to  the  buccinator  on  the  contrary  is  formed 
altogether  by  the  sensory  root,  and  bestows  only  sensibility  on 
the  muscle  and  the  otlier  parts  to  which  it  is  distributed. 

The  larger  piece  of  the  vtferhr  maxillary  nerve  ends  in  three 
good-sized  trunks,  and  gives  a  branch  to  the  internal  pterygoid 
muscle. 

The  auricidO'temporal  nen^e,  1,  beginning  generally  by  two 
roots,  is  inclined  backwards  beneath  the  external  pterygoid 
muscle,  and  ascends  finally  with  the  temporal  artery  to  the 
integuments  of  the  side  of  the  head.  It  communicates  largely 
with  the  facial  ner\'e ;  ^nd  it  supplies  also  the  articulation  of  the 
jaw,  the  meatus  of  the  ear,  and  the  parotid  gland. 

The  inferior  dental  nerve,  2,  descends  over  the  internal  pterygoid 
and  the  internal  lateral  ligament  to  the  dental  foramen  of  the 
lower  jaw,  and  is  distributed  to  the  teeth,  and  Uie  lower  part  of 
the  &ce. 

A  small  muscular  branch,  mylo-hyoidy  arises  from  the  nerve 
near  the  jaw,  and  runs  in  a  groove  in  the  bone  to  the  anterior 
belly  of  the  digastricus,  and  the  mylo-hyoideus  (Plate  xvii.). 

The  gustatory  nerve^  3,  is  directed  downwards  to  the  front  of 
the  internal  pterygoid,  near  the  attachment  to  the  jaw  :  its  further 
course  in  the  tongue  w  ill  be  represented  in  Plate  xxii.  Under 
the  external  pterygoid  muscle  it  is  joined  by  the  chorda  tympani 
ner\'e,  6. 
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The  branch  to  the  intemul  ^pterygoid  muscle,  f ,  comes  from  the 
large  part  of  the  inferior  maxillary  trunk,  and  enters  the  under 
surface  of  its  muscle.  Around  the  root  of  this  branch,  and  on 
the  inner  or  deep  surface  of  the  large  trunk,  lies  the  otic  ganglion, 
which  furnishes  offsets  to  two  other  muscles,  viz.,  the  tensor 
tjmpani  and  the  circumflexus  palati :  this  body  can  be  recognised 
only  in  a  view  from  the  inner  side. 

The  large  part  of  the  inferior  maxillary  trunk  receives  fibrils 
from  both  roots  of  the  fifth  nerve,  like  the  smaller  piece ;  but  as 
the  part  contributed  by  the  sensory  root  is  much  the  largest,  most 
of  the  branches  are  formed  by  this  alone,  and  are  therefore  sensory 
in  function.  The  three  large  trunks,  auriculo-temporal,  1,  dental, 
2,  and  gustatory,  3,  are  solely  sensory  nerves — and  the  last  is  one 
of  the  nerves  of  taste.  The  muscular  branches  receiving  offsets 
from  both  roots,  bestow  sensibility  and  contractility  on  the 
muscles  before  mentioned,  viz.,  the  pterygoideus  intemus,  the 
mylo-hyoideus,  the  anterior  belly  of  the  digastricus,  the  circum- 
flexus palati,  and  the  tensor  tympani. 

The  chorda  tympani  nerves  C,  is  a  branch  of  a  motor  nerve — 
the  facial  (p.  117),  and  issues  from  the  cranium  through,  or  by 
the  side  of  the  Glaserian  fissure.  It  is  applied  to  the  gustatory 
under  the  external  pterygoid  muscle,  and  is  conveyed  by  that 
nerve  trunk  to  the  tongue,  where  it  is  distributed :  at  the  point 
of  contact  one  or  two  offsets  join  the  gustatory. 

The  two  following  pieces  of  fascia,  which  are  called  ligaments, 
look  like  distinct  bands  in  consequence  of  the  removal  of  the  rest 
of  the  cervical  fascia,  ^ith  which  they  are  continuous. 

The  inlemal  lateral  ligament  of  the  articulation  of  the  jaw,  N, 
is  attached  by  one  end  to  the  base  of  the  skull,  and  by  the  other 
to  the  margin  of  the  dental  foramen  and  the  bone  above  the 
insertion  of  the  internal  pterygoid  muscle :  it  is  part  of  the  deep 
fascia  projecting  under  the  jaw. 

The  stylo-maxillary  ligament^  0,  reaches  from  the  styloid 
process  to  the  liinder  an^  lower  parts  of  the  ramus  of  the  jaw : 
this  piece  of  the  fascia  is  continuous  below  with  that  separating 
the  parotid  and  submaxillary  glands  (Plate  xvi.,  N.). 


DESCRIPTION  OF  PUTE  XXII. 


The  dissection  of  the  submaxillary  region  is  indicated  in  this 
Figure. 

The  steps  of  the  dissection  are  the  following:— The  soft  parts 
over  the  jaw  are  to  be  divided,  and  tlie  bone  is  to  be  mvni  through 
rather  on  the  right  of  the  symphysis ;  then,  the  tongue  having 
been  drawn  out  of  the  mouth,  the  mucous  membnme  is  to  be  cut 
along  the  centre  below,  to  trace  forwards  the  vessels  and  nerves. 

To  make  tense  the  muscles,  fasten  down  the  os  hyoides  with  a 
stitch  to  one  of  the  firm  surrounding  parts. 

MUSCLES  OF  THE  TONGUE  AND  THE  HYOID  BONE. 

Extrinsic  muscles  of  the  tongue  and  elevators  of  the  os  hyoides 
occupy  the  interval  between  that  bone  and  tlie  tongue. 


A.  Mylo-hyoidcus,  reflected. 

B.  Gonio-hyoideus. 

C.  Gcnio-glossns. 

D.  Hyo-glossus. 

E.  Stylo-glussus. 

F.  Stj'lo-hyoideus, 

G.  Middle  constrictor. 
H.  Digastricus. 


J.    Inferior  constrictor. 

K.  Thyro-hyoideus. 

L.    Omo-hyoidcus. 

N.  Sterno-hyoidcus. 

O.   Stylo-hyoi<l  ligament. 

P.    Great  comu  of  the  hyoid  bone. 

Q.  Thyroid  cartilage. 


Elevators  of  the  os  hyoides.  Some  of  the  muscles  of  this  group, 
viz.,  the  mylo-hyoideus,  A,  the  stylo-hyoideus,  F,  and  the  digas- 
tricus, H,  have  been  described  (p.  157):  the  remaining  elevator  is 
given  below. 

OeniO'hyoideus^  B.  It  arises  from  an  eminence  inside  the 
aymphysis  of  the  jaw,  and  is  inserted  below  into  the  centre  of 
the  body  of  the  hyoid  bone.  The  muscle  touches  its  fellow  along 
the  middle  line,  and  lies  between  the  genio-glossus,  G,  and  the 
mylo-hyoideus,  A. 

YThen  the  mouth  is  sliut  the  muscle  will  raise  the  hyoid  bone ; 
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or  the  08  hyoides  being  fixed,  it  will  help  to  bring  down  the  jaw, 
as  in  the  act  of  opening  the  mouth. 

Extrinsic  tamjue  muscles.  There  are  four  on  each  side,  viz., 
hyo-glossus,  genio-glossus,  stylo-glossus,  and  chondro-glossus : 
only  the  three  first  are  now  laid  bare. 

Hyo-glossus,  D.  This  thin  muscle  arises  from  the  hyoid  bone, 
viz.,  from  the  great  comu  by  one  part  (cerato-glossus),  and  from 
the  body  of  the  hyoid  bone  by  another*  (basio-glossus).  Prom 
this  attachment  the  fibres  ascend  and  enter  the  side  of  the  tongue. 

"With  the  OS  hyoides  fixed  the  hyo-glossus  can  depress  the  tongue 
in  the  floor  of  the  mouth  and  give  to  that  organ  a  rounded  form. 
Supix)sing  the  tongue  the  fixed  pomt  the  muscle  will  raise  the 
hyoid  bone,  preparatory  to  swallowing. 

The  stijlo-glossus,  E,  arises  from  the  styloid  process  and  the 
stylo-maxillary  ligament  (Plate  xx.),  and  enters  the  back  of  the 
tongue ;  but  its  fibres  extend  forwards  beneath  the  side  of  the 
tongue  to  the  tip  where  they  blend  with  their  fellows. 

The  muscles  of  opposite  sides  contracting  will  draw  back  and 
up  the  base  of  the  tongue ;  and  by  the  action  of  one  muscle  the 
point  of  the  tongue  will  be  turned  to  the  same  side  of  the  mouth. 

OeniO'ht/o-glossuSy  G.  Shaped  like  a  fan,  it  arises  by  a  narrowed 
part  from  a  tubercle  inside  the  symphysis  of  the  jaw ;  and  it  is 
inserted  along  the  middle  of  the  tongue  from  tip  to  root,  as  well 
as  into  the  body  of  the  hyoid  bone.  In  contact  with  its  fellow 
by  the  inner  surface,  the  anterior  edge  is  covered  by  the  mucous 
membrane  of  the  mouth,  and  the  posterior  touches  the  genio- 
hyoideus,  B. 

All  the  fibres  contracting  the  tongue  will  be  sunk  in  the  floor 
of  the  mouth,  and  notably  its  middle  part,  so  as  to  give  a  con- 
cavity to  the  upper  surface.  If  only  the  lower  fibres  act  they 
will  raise  the  hyoid  bone  and  put  forwards  the  tongue  between  the 
teeth :  by  means  of  the  last  mentioned  fibres  the  muscle  will  bo 
able  to  dilate  anteriorly  the  pharynx. 

The  stylo-hyoid  ligament,  0,  stretches  between  the  end  of  the 
styloid  process  and  the  small  comu  of  the  hyoid  bone.    Below,  it 

*  Another  fleshy  slip  (chondro-glossus),  which  is  attached  to  the  small  comu 
of  the  bono,  is  considered  to  form  a  third  part  of  the  muscle. 
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lies  beneath  the  hyo-glossus,  and  gives  attaclimeut  to  the  middle 
constrictor,  G.  Sometimes  this  band  is  large  and  cartilaginous  or 
even  osseous ;  at  other  times  it  is  slight,  and  so  membranous  as 
not  to  be  recognised. 

The  PMryiix.  In  front  of  the  carotid  blood  vessels  is  the 
upper  dilated  part  of  the  gullet,  or  the  phanTix.  Its  wall  contains 
thin  muscles  which  overlap  one  another,  and  the  chief  of  these 
are  called  constrictors :  two  are  marked  with  G  and  J,  but  they 
will  be  more  fully  noticed  in  Plate  xxv. 

SALIVARY  GLANDS. 

The  sublingual  gland,  and  jmrts  of  the  submaxillary  and  piuot  id. 
are  exposed  in  the  dissection. 


R  Sublingual  gland. 

S.   Piece  of  the  submaxillary. 


T.  Part  of  the  parotid. 
+   Wharton's  duct. 


Suhmaxillary  gland,  S.  A  deep  part  of  the  gland  projects 
beneath  the  mylo-hyoid  muscle,  and  with  it  the  excretory  duct  is 
connected. 

Wharton's  duct,  f ,  is  about  two  inches  long  ;  it  ascends  beneatli 
the  gustatory  nerve  and  the  sublingual  gland  to  the  floor  of  the 
mouth,  and  ends  in  an  eminence  on  the  side  of  the  fncnnm 
lingu83. 

The  sullingual  gland,  R,  lies  beneath  the  fore  part  of  the 
tongue,  where  it  forms  a  prominence,  but  it  is  separated  from 
the  cavity  of  the  mouth  by  the  mucous  membrane.  Elongated 
from  before  back,  it  is  about  one  inch  and  a  half  in  length,  and 
meets  its  fellow  in  front. 

Its  ducts  are  numerous  (8  to  20),  and  open  for  the  most  part 
by  separate  orifices  in  the  floor  of  the  mouth,  but  some  join  the 
duct  of  the  submaxillary  gland. 

LINGUAL  VESSELS. 

The  vessels  of  the  tongue  arc  few  in  number,  in  comimrisoii 
with  the  nerves,  there  l>eing  but  one  on  each  side. 
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a.  Common  carotid  tnink.  /.    Sublingual  branch. 


0.   External  carotid  artery. 

c.  Upper  thyroid  branch. 

d.  Lingual  artery. 

e.  Ranine  branch. 


g.  Facial  artery,  cut. 

h.  Occipital  artery. 

i.    Branch  of  the  sublingual  artery. 

I,   1  ntcmal  j  ugular  vein . 


The  lingual  artery,  d,  springing  from  the  external  carotid,  runs 
obliquely  upwards  beneath  the  hyo-glossus  to  the  under  surface 
of  the  tongue,  where  it  takes  the  name  ranine^  and  continues 
along  the  middle  line  to  the  tip — distributing  offsets.  Near  the 
front  of  the  tongue  the  arteries  of  opposite  sides  correspond  with 
the  fnenum  linguae  in  position,  and  may  be  cut  when  that  fold  of 
the  mucous  membrane  is  snipped  with  a  scissors  in  tongue-tied 
infants. 

A  few  named  branches  come  from  the  artery :  the  most  un- 
important is  the  hyoid  branch,  which  supplies  one  or  more  of  the 
muscles  attached  to  the  os  hyoides. 

Beneath  the  hyo-glossus  a  dorsal  lingual  branch  takes  its 
origin  ;  and  at  the  fore  part  of  that  muscle  arises  the  sublingual 
branch,/,  which  supplies  the  gland  of  the  same  name  and  the  con- 
tiguous muscles,  and  joins  the  artery  of  the  opposite  side  by 
means  of  the  twig,  t. 

Lingual  vein. — Its  anatomy  is  similar  to  that  of  the  artery,  and 
it  ends  in  the  internal  jugular  vein. 

NERVES  OF  THE  TONGUE. 

Six  large  nerves  end  in  the  tongue  ;  and  the  three  of  the 
right  side  are  delineated  as  they  course  through  the  submaxillary 
region. 


1.  Glosso-pharyngeal  nerve. 

2.  Hypoglossal  nen^o. 

8.  Descen(fens  noni  branch. 

4.  Upper  laryngeal  nerve. 


5.  Gustatory  nerve. 

6.  Submaxillary  ganglion. 

7.  Loop  between  the  gustatory  and 

hypoglossal  nerves. 


The  hypoglossal  nerve,  2  (twelfth  cranial,  Plate  xxiv.),  is  the 
motor  nerve  of  the  tongue.  Coursing  with  the  lingual  artery  as 
far  as  the  hyo-glossus  it  passes  over  this  muscle,  and  enters  the 
fibres  of  the  genio-hyo-glossus,  in  which  it  is  continued  to  the 
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tip  of  the  tongue,  gradually  decreasing  in  size  by  the  supply  of 
offsets. 

On  the  hyo-glossus  it  furnishes  branches  to  three  extrinsic 
tongue  muscles — ^the  hyo,  stylo,  and  genio-glossus ;  and  to  one 
elevator  of  the  hyoid  bone — genio-hyoideus.  It  joins  the  gus- 
tatory nerve,  5,  by  means  of  the  loop,  7. 

The  gh880'pharij7igml  nerve,  1  (ninth  cranial),  taking  the 
course  of  the  stylo-pharyngeus  muscle  (Plate  xxiv.),  enters 
beneath  the  hyo-glossus  to  reach  the  mucous  membrane  and 
the  papillae  of  the  hinder  and  lateral  parts  of  the  tongue. 
Beneath  the  hyo-glossus  muscle  it  fiimishes  offsets  to  the 
pharynx,  the  arches  of  the  soft  palate,  and  the  tonsil. 

The  nerve  confers  sensibility  on  the  mucous  membrane  of  the 
pharynx,  and  gives  the  power  of  tasting  in  the  back  of  the 
tongue  and  the  pillars  of  the  soft  palate. 

The  gustatory  nerve,  5,  coming  from  the  pterygoid  region 
(Plate  xxi.),  appears  between  the  jaw  and  the  internal  ptery- 
goid muscle,  and  courses  forwards  along  the  under  surface  of 
the  tongue  to  the  tip.  At  first  the  nerve  rests  against  the  pro- 
minence inside  the  last  molar  tooth ;  and  in  the  rest  of  its 
extent  in  the  tongue  it  lies  near  the  edge,  covered  by  the  mu- 
cous membrane. 

Offsets  from  it  supply  the  mucous  membrane  of  the  floor  of 
the  mouth,  the  submaxillary  and  sublingual  glands,  and  the 
tongue  in  front  of  the  glosso-pharyngeal  nerve— especially  the 
mucous  membrane  and  the  papillae. 

As  this  branch  of  the  fifth  cranial  nerve  does  not  receive  any 
filaments  of  the  motor  root  (p.  185)  its  function  is  sensor}^ ;  and 
the  power  of  tasting  in  the  fore  part  of  the  tongue  is  dependent 
upon  it. 

Suhnaxiltary  ganglim,  Tv.  This  little  body  resembles  the  len- 
ticular ganglion  in  the  orbit  (Plate  xiv.),  and  is  connected  with 
the  branch  of  the  fifth  nerve  distributed  to  the  tongue.  Smaller 
than  the  lenticular  ganglion,  and  occasionally  reddish  in  colour, 
it  lies  just  above  the  submaxillary  gland. 

Some  branches  are  frimished  to  the  submaxillary  gland  and 
the  mucous  membrane  of  the  mouth. 
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Other  branches,  called  roots  sometimes,  join  with  the  surronnd- 
ing  nerves,  like  the  communicating  branches  of  the  lenticular 
ganglion.  Thus  it  is  connected  above  with  the  gustatory — a 
sensory  nerve  ;  with  the  facial — a  motor  nerve,  by  means  of  the 
chorda  t}Tnpani  (p.  185),  which  runs  by  the  side  of  the  gustatory 
to  the  tongue,  and  gives  a  slender  thread  to  the  back  of  the 
ganglion  ;  and  with  the  sympathetic  through  the  plexus  of  that 
nerve  on  the  facial  artery. 


DESCRIPTION  OF  PUTE  XXIII. 


In  this  dissection  the  second  trunk  of  the  fifth  nerve,  and  a 
part  of  the  internal  maxillary  artery  arc  brought  into  view. 

Sui)posing  the  head  and  the  orbit  opened,  the  dissection  will 
be  completed  by  removing  the  outer  wall  of  the  orbit,  and  the 
side  of  the  cranium  forming  part  of  the  middle  fossa  of  the  base 
of  the  skull. 


SOME  MUSCLES  OF  THE  FACE. 


Some  of  the  muscles  of  the  eyelids  and  upper  lip  being  partly 
displayed  will  be  referred  to  shortly  ;  the  other  muscles,  viz., 
those  of  mastication,  have  received  sufficient  notice  already. 


A.  External  pterygoid  mnsclc. 

B.  Masflctcr  muscle. 

C.  Buccinator  muscle. 

D.  Iicvator  anguli  oris. 

£.  Levator  labii  superioris. 


F.  Levator  lab.  sup.  nla»(iue  nasi. 

G.  Orbicularis  palpebrarum. 
H.  Kectus  oculi  superior. 

L    Antrum  maxillare. 
L.  Obliquus  oculi  inferior. 


Orbicularis  palpehranimj  O.  This  thin  sphincter  muscle  occu- 
pies the  eyelids,  forming  loops  around  their  aperture,  and  extends 
beyond  the  margin  of  the  orbital  cavity. 

When  the  fibres  contract  the  lids  are  closed,  the  upper  one 
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being  specially  brought  down ;  and  the  integuments  around  the 
eye  are  wrinkled,  and  drawn  towards  the  nose.  In  paralysis 
of  the  muscle  the  eyelids  cannot  be  brought  together,  and  the 
eyeball  remains  constantly  uncovered. 

Elevators  of  the  upper  Up.  Tliree  muscles  raise  the  upper  lip, 
viz.,  a  conmion  and  a  special  elevator,  and  an  elevator  of  the 
angle  of  the  mouth. 

The  elevator  of  the  angle,  D,  arises  from  the  canine  fossa  of 
the  upper  jaw  bone,  and  blends  at  the  comer  of  the  mouth  with 
other  muscles. 

The  special  elevator,  E,  arises  from  the  margin  of  the  orbit 
over  the  infiti-orbital  foramen,  and  joins  the  sphincter  of  the 
mouth. 

The  common  elevator,  F,  arises  from  the  upper  jaw  bone  at  the 
inner  side  of  the  orbit,  and  ends  at  the  mouth  like  the  pre- 
ceding :  it  is  attached  also  to  the  wing  of  the  nose  by  a  separate 
slip. 

These  muscles  contracting  together  will  raise  the  upper  lip  ; 
but  the  elevator  of  the  angle  can  act  independently  of  the  others, 
and  raise  the  comer  of  the  mouth.  Commonly,  elevation  of  the 
lip  and  of  the  wing  of  the  nose  follows  forced  contraction  of  the 
sphincter  of  the  eyelids,  in  consequence  of  a  fleshy  slip  being  pro- 
longed from  the  orbicularis  to  the  special  elevator. 


INTERNAL  MAXILLARY  ARTERY. 

Two  of  the  terminal  branches  of  the  internal  maxillarv  artcn- 
at  the  spheno-maxillary  fossa  are  traced  out  in  the  dissection. 


a.  Internal  maxillaiy  artery. 
6.   Posterior  dental  branch. 
c.    Infra-orl>ital  branch. 
rf.  Buccal  bnmeh. 
e.   Internal  carotid  artery  in  tho 
skull. 


/.  Ophthalmic  ai-terj'. 

g.  External  carotid  tniiik. 

h.  Superficial  temiwrnl  branch. 

n.  Transverse  facial  branch. 


The  posterior  dental  artery,   h,  springing  from  tlie  internal 
maxillary  near  the  spheno-maxillary  fossa,  is  inclined  downwards 
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and  forwards  over  the  upper  maxilla,  to  the  front  of  the  bone,  and 
anastomoses  with  the  infra-orbital  artery. 

It  supplies  superficial  and  deep  branches  : — the  former  descend 
to  the  buccinator  muscle,  the  periosteum,  and  the  gums ;  and 
the  latter  enter  foramina  in  the  bone,  and  supply  ofisets  to  the 
fangs  of  the  teeth  and  to  the  lining  membrane  of  the  antrum 
maxillare. 

The  infra-orhital  artery,  c,  arises  near  the  preceding,  and  enters 
the  infra-orbital  canal  with  the  upper  maxillary  nerre.  Con- 
tinued through  that  canal,  it  issues  at  the  infra-orbital  foramen, 
and  ends  in  branches  for  the  lower  eyelid  and  the  parts  between 
the  orbit  and  mouth  :  it  communicates  with  the  facial,  transTerse 
facial,  and  posterior  dental  arteries. 

Many  small  ofiPsets  are  ftunished  to  the  orbit ;  and  near  the 
fix)nt  of  the  jaw  bone  it  sends  downwards  an  anterior  dental 
branch,  with  a  nerve,  8,  of  the  same  name,  to  supply  the  incisor 
and  canine  teeth. 

The  transverse  facial  artery,  n,  commonly  a  branch  of  the 
superficial  temporal,  crosses  the  side  of  the  face,  supplying  the 
contiguous  parts,  and  anastomoses  with  the  facial  and  the  infra- 
orbital arteries. 

UPPER  MAXILLARY  NERVE. 

The  second  trunk  of  the  fifth  cranial  nerve  (p.  117)  is  named 
as  above  from  passing  through  the  upper  maxilla  ;  it  supplies  the 
teeth  of  the  upper  jaw. 


1.  Posterior  dental  braDch. 

2.  Upper  maxillary  nerve. 
8.  Optic  nerve. 

4.  Orbital  branch,  cut. 

6.  Ophthalmic  trunk. 


6.  Inferior  maxillary  trunk. 

7.  Buccal  branch. 

8.  Anterior  dental  branch. 

9.  Branches  of  the  facial  nerve. 


The  upper  maxillary  nerve,  2,  leaves  the  skull  by  the  foramen 
rotundum,  and  courses  to  the  face  across  the  spheno-maxillary 
fossa,  and  through  the  infra-orbital  canal.  In  the  face  it  splits 
into  large  branches  which  are  distributed  to  the  muscles  and 
the  integuments  between  the  eye  and  the  mouth  :  a  fine  offset 
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ascends  with  a  small  artery  to  the  lower  eyelid  and  the  orbicnlar 
mnscle.  Its  facial  or  tenninal  branches  join  in  a  plexiform 
manner  with  branches  of  the  facial  nene.  It  gives  off  the  follow- 
ing branches  :— 

Dental  branches: — These  are  usually  two  in  number,  one  at 
the  back,  and  the  other  at  the  front  of  the  maxilla. 

The    posterior    branch,   1,   descends  on  the    jaw,    gradually 

diminishing  in  size,  and  is  received  into  a  canal  in  the  bone. 

Most  of  its  branches  course  through    the  bone  to  supply  the 

grinding  teeth,  but  one  or  two  slender  offsets  are  furnished  to 

'  the  gums  and  the  buccinator  muscle. 

The  anterior  branch,  8,  is  conducted  by  a  bony  canal  in  front 
of  the  antrum  to  the  bicuspid  and  incisor  teeth :  it  sends  some 
filaments  to  the  mucous  lining  of  the  nose,  and  joins  the  posterior 
branch. 

Orbital  and  spheno-palatine  branches : — Opposite  the  spheno- 
maxillary fossa  the  remaining  branches  arise. 

The  orbital  branch,  4  (temporo-malar),  is  a  cutaneous  nen-e  of 
the  face  and  temple,  and  receives  its  designation  from  passing 
through  the  cavity  of  the  orbit.  In  the  dissection  it  was  cut 
necessarily  by  the  removal  of  the  outer  wall  of  the  orbit.  In  it« 
uninjured  state  the  neiTc  can  be  traced  into  the  orbit,  where  it 
splits  into  a  temporal  and  a  malar  branch  ;  these  issue  to  their 
destination  through  apertures  in  the  malar  bone. 

The  spheno-palatine  branches,  two  in  number,  descend  beneath 
the  internal  maxillary  artory,  and  communicating  with  Meckel's 
ganglion  in  the  si)heno-maxillary  fossa,  supply  the  lining  mem- 
brane of  the  nose  and  the  roof  of  the  mouth  ;  the  soft  palate,  and 
the  tonsil;  and  the  pharyngeal  mucous  lining  near  the  Eustachian 
tube. 

The  upper  maxillary  trunk  of  the  fifth  nerve  springs  from  the 
Qasserian  ganglion  without  commixture  with  the  motor  root,  and 
is  solely  a  sensory  nerve,  like  the  first  or  ophthalmic  tnmk.  To 
its  influence  is  due  the  sensibility  of  a  part  of  the  face,  of  the 
teeth  of  the  upper  jaw,  of  the  nose  cavity,  and  of  the  roof  of  the 
mouth  and  the  soft  palate. 

Facial  n&rv^. — The  branch,   of  rather    large  size,   which   is 
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marked  with  9,  is  called  infra-orbital :  it  lies  below  the  orbit, 
and  supplies  the  muscles  between  the  eye  and  mouth,  and  on 
the  nose.  In  its  course  inwards  its  offsets  cross,  and  join  the 
branches  of  the  upper  maxillary  nerve,  forming  the  infra-orbital 
plexus  by  this  arrangement. 

The  facial  is  the  motor  nerve  chiefly  of  the  muscles  of  the 
face  and  head ;  and  it  is  distributed  for  the  most  part  to 
muscles  receiving  sensibility  from  the  three  trunks  of  the  fifth 
cranial  nerve.  To  the  buccinator,  which  acts  as  a  muscle  of  mas- 
tication as  well  as  a  dilator  of  the  aperture  of  the  mouth,  it 
gives  motor  power  ;  and  consequently  this  muscle  is  paralysed 
when  the  other  muscles  which  are  supplied  by  the  facial  nerve 
lose  their  power  of  contracting. 


DESCRIPTION  OF  PUTE  XXIV. 


This  Illustration  will  serve  as  a  guide  to  the  dissection  of  the 
internal  carotid  and  ascending  pharyngeal  arteries,  and  of  the 
cranial  nerves  distributed  in  the  neck. 

After  the  examination  of  the  pterygoid  region  and  the  upper 
maxillary  nerve,  the  dissection  delineated  will  be  prepared  by 
detaching  the  styloid  process  with  its  muscles,  and  the  external 
carotid  artery  and  its  branches  ;  and  by  sawing  o£P  the  large  piece 
of  the  side  of  the  skull  outside  the  jugular  foramen  and  the 
carotid  canal.  Finally  a  dense  fibrous  tissue  surrounding  the 
nerves  and  vessels  near  the  base  of  the  skull  should  be  taken  away 
carefully;  and  as  the  internal  jugular  vein  renders  obscure  the 
view  of  many  objects  it  may  be  removed. 

DEEP  MUSCLES  OF  THE  NECK. 

Lying  on  the  front  of  the  spinal  colunm  are  the  deep  muscles 
for  the  flexion  and  rotation  of  this  part  of  the  spine,  and  of  the 

o  2 
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head,  which  will  be  now  described.  And  superficial  to  the  level 
of  the  carotid  bloodvessels  is  the  group  of  muscles  before  referred 
to  in  part,  which  belongs  to  the  pharynx  and  tongue,  and  the 
hyoid  bone  and  the  larynx. 


A.  Scalenus  anticus. 

B.  Scalenus  mediua. 

C.  Stemo-mastoiileus. 

D.  Sjilenius  capitis,  cut. 

E.  Levator  anguli  scapulso. 

F.  Obliquus  oculi  inferior. 

G.  Obliquus  oculi  superior. 
H.  Rectus  capitis  lateralis. 

I.    Pterygo-maziUary  ligament. 

J.    Rectus  capitis  anticus  unyor. 

K.   Longus  collL 

L.   Stemo-hyoidous. 

M.  Stcmo-thyroideuB. 

N.  Thyroid  body. 

O.   Omo-hyoideua. 


P.  Thyro-hyoideus. 

Q.  Hyo-glossus. 

R.  Constrictor  inferior. 

S.  Constrictor  medius. 

T.  Submaxillary  gland. 

U.  Styloid  pn)ccss,  cut  off. 

V.  Stylo-glossus. 

W.  Stylo-pbaryngeus. 

X.  Constrictor  superior. 

X'.  Buccinator. 

Y.  l-icvator  palati. 

Z.  Tensor  palati. 

t  Cartilage  of.  the  Eustachian 
tube. 


The  rectus  capitis  lateralis^  H,  resembles  in  position  an  inter- 
transYcrse  muscle ;  it  is  attached  below  to  the  lateral  part  of 
the.  atlas,  and  above  to  the  jugular  eminence  of  the  occipital 
bone. 

The  muscle  will  approximate  the  skull  to  the  atlas,  and  so  help 
in  inclining  the  head  towards  the  shoulder. 

The  rectus  capitis  anticus  major,  J,  is  continued  upwards  in  a 
line  with  the  anterior  scalenus.  Arising  below  where  the  scalenus 
is  attached,  viz.,  from  the  transverse  processes  of  the  6th,  5th, 
4th,  and  drd  cervical  vertebrsB,  it  ascends,  becoming  thicker  near 
iho  skull,  to  be  inserted  into  the  basilar  process  of  the  occipital 
bone. 

If  the  muscles  of  opposite  sides  act  the  head  will  be  bowed 
forwards ;  but  only  one  acting  it  will  turn  the  face  to  its  own 
side,  in  consequence  of  its  oblique  position. 

A  third  rectus  muscle  (rect.  cap.  anticus  minor)  lies  between 
the  two  preceding,  and  passes  from  the  atlas  to  the  basilar  pro- 
cess of  the  occipital  bone ;  it  is  concealed  by  the  vessels  and 
nerves  near  the  head. 
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The  l(mgu9  colli  muscle,  E,  lies  on  the  front  of  the  spinal 
column  between  the  atlas  and  the  second  dorsal  yertebra,  and  it 
is  attached  to  the  bodies  of  the  vertebrae  and  to  certain  of  the 
transverse  processes.  For  the  complete  display  of  the  muscle  the 
pharynx  should  be  detached. 

The  muscle  bends  forwards  the  spine,  and  can  rotate  the  same 
by  means  of  the  lateral  slips  connected  with  the  transverse 
processes. 

SUBCLAVIAN  AND  CAROTID  ARTERIES. 

In  this  Illustration  the  internal  carotid  artery  can  be  observed 
throughout ;  and  by  means  of  the  Figure  a  more  complete  view 
of  some  of  the  branches  of  the  subclavian  and  carotid  trunks 
may  be  obtained. 


a.  Subclavian  trunk. 

b.  Vertebral  artery. 

€.   Internal  mammary  branch. 

d.  Thyroid  axis. 

e.  Inferior  thyroid  artery. 
/.    Supra-scapular  artery. 

g.  Transverse  cervical  artery. 
h.  Ascending  cervical  branch. 
i.   Common  carotid  trunk. 
k.  Upper  thyroid  artery. 
I.   Crico-thyroid  branch, 
m.  External  carotid  trunk. 


n.  Laryngeal  branch. 

0.  Lingual  artery. 

p.  Facial  artery. 

q.  Occipital   artery,"  cut ;    mth  a 

branch  to  stemo-mastoideuA. 

r.  TonsiUitic  branch. 

5.  Inferior  palatine  branch. 

t.  Ascending  pharyngeal  artery. 

u.  Internal  carotid  trunk. 

X.  Internal  mammary  artery,  cut. 

y.  Internal  jugular  vein,  cut 


Subclavian  trunk. — The  arch  of  the  subclavian  artery,  and 
the  branches  of  its  first  part  (p.  157)  are  here  represented. 

In  this  body  a  rare  condition  of  the  inferior  thyroid  artery,  c, 
existed  ;*  the  vessel  sprang  from  the  vertebral  artery,  h^  instead 
of  the  thyroid  axis,  d,  and  then  took  its  usual  course  to  the 
thyroid  body,  N. 

Common  carotid  artery,  i. — ^The  extent  and  situation  of  the 
artery,  and  the  nerves  in  connection  with  it  (p.  158)  can  be  well 
perceived  in  this  Plate.  In  this  body  the  arterial  trunk  split  into 
two  at  a  point  higher  than  usual. 

*  Mr.  Quain*a  Surgical  Anatomy  of  the  Arteries,  p.  169,  where  it  ia  said 
to  have  been  seen  once. 
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External  carotid  trunk,  m. — Only  the  lower  part  of  the  artery, 
with  the  first  branches,  which  were  not  represented  or  only  imper- 
fectly in  preceding  Plates,  has  been  left  in  the  dissection.  And 
as  the  carotid  begins  above  the  nsnal  place  these  first  branches 
have  to  descend  to  their  destined  positions. 

The  vjpper  thyroid,  k,  runs  over  the  superficial  sur&ce  of  the 
thyroid  body,  N,  before  entering  the  substance.  It  furnishes, 
firstly,  muscular  offsets  ;  next  a  laryngeal  branch,  n ;  and  lastly, 
a  crico-thyroid  branch,  /,  which  lies  on  the  membrane  of  the  same 
name,  joining  that  of  the  opix)site  side,  and  would  be  endangered 
in  the  operation  of  lar}Tigotomy. 

Lingual  artery,  o  : — its  hyoidean  offset  arises  before  the  artery 
passes  beneath  the  hyo-glossus,  Q,  and  is  distributed  to  the  thyro- 
hyoideus,  P. 

The  facial  artery,  p,  furnishes  the  following  branches  to  tlie 
neck  before  it  reaches  the  jaw  : — 

A  tonsillitic  offset,  r,  ascends  between  the  pterygoideus  intemus 
and  the  st}^o-glossus,  V,  and  perforating  the  upper  constrictor, 
X,  ends  in  the  tonsil  and  the  side  of  the  tongue. 

An  inferior  palatine  branch,  s,  courses  along  the  side  of  the 
pharynx  between  the  stylo-glossus  and  stylo-pharjngeus  muscles 
to  the  upper  border  of  the  superior  constrictor,  X,  where  it 
passes  inwards  to  supply  the  palate.  It  supplies  muscular  branches, 
and  one,  long  tmd  slender,  reaches  the  Eustachian  tube,  f . 

Other  offsets  of  the  facial,  viz.,  submental  and  glandular  are 
given  in  Plate  xvii. 

The  ascefidifig  pharyngeal  artery,  t,  arises  near  the  beginning  of 
the  external  carotid,  and  ascends  on  the  spinal  colmnn  between 
the  pharynx  and  the  internal  carotid  trunk  nearly  to  the  skull. 
Here  it  enters  the  pharynx  above  the  upper  constrictor,  and  ends 
in  branches  to  the  front  and  back  of  the  soft  palate  ;  of  these  the 
anterior  are  the  largest,  and  join  with  corresponding  branches  of 
the  opposite  side,  so  as  to  form  two  arches  beneath  the  mucous 
membrane — one  lying  near  the  upper,  and  the  other  near  the 
lower  edge  of  the  velum  palati — (Quain).* 

•  Fifth  edition  of  Quaiu's  Anatomy,  1846,  p.  iB9. 
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Branches  are  given  to  the  contiguous  muscles,  the  lymphatic 
glands,  and  nerves ;  and  one  (meningeal)  enters  the  skull  through 
the  foramen  lacerum,  and  ends  in  the  dura  mater. 

The  miernal  carotid  artery,  w,  ascends  through  the  neck  and 
the  temporal  bone  to  the  interior  of  the  cranium,  and  terminates 
in  branches  for  the  brain  and  the  orbit 

The  cervical  part  of  the  vessel,  of  the  same  size  throughout  and 
devoid  of  branches,  lies  by  the  side  of  the  pharynx,  and  rests  on 
the  rectus  anticus,  J.  At  first  the  artery  is  accessible  in  an 
operation  (p.  IGO)  but  it  becomes  deep  afterwards  beneath  the 
parotid  gland  and  the  digastricus  and  the  styloid  process  and  its 
muscles. 

The  internal  jugular  vein  is  contained  in  a  sheath  of  fascia  with 
the  artery,  and  is  external  or  posterior  to  it. 

Numerous  nerves  are  in  contact  >vith  the  vessel.  Crossing  it 
superficially  from  above  down  are  the  glosso-pharyngeal,  1,  the 
pharjugeal  branch  of  the  vagus,  5,  and  the  hypoglossal  nerve, 
7  ;  and  beneath  it,  also  with  a  cross  direction,  are  pharyngeal 
branches  of  the  sympathetic,  the  upper  laryngeal,  3,  and  the  external 
laryngeal,  4.  In  the  sheath  between  it  and  the  vein,  and  parallel 
to  it,  lies  the  vagus  nerve,  2  ;  and  behind  the  sheath  and  parallel, 
is  placed  the  sympathetic  nerve  with  its  branches.  Close  to  the 
skull  the  cranial  nerves  issuing  by  the  foramen  jugulare  and 
anterior  condyloid  foramen  interpose  between  the  artery  and  vein^ 
but  they  diverge  afterwards  to  their  destination. 

In  the  temporal  bone  the  artery  becomes  flexuous,  and  fills  the 
carotid  canal,  only  a  few  branches  of  the  sympathetic  intwining 
around  it :  here  it  gives  a  small  tympanic  branch  to  the  ear, 
which  pierces  the  bone. 

For  the  anatomy  of  the  artery  in  the  skull  see  Plate  xiiu 
(p.  119) ;  and  for  the  description  of  the  ophthalmic  artery  refer  to 
p.  122. 

DEEP  NERVES  OE  THE  NECK. 

The  sympathetic  and  four  cranial  nerves  with  their  branches, 
together  with  the  spinal  nerves  of  the  neck,  are  visible  in  the 
Plate. 
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1.  Gloaso-pharyngeal  neire. 

2.  Vagus  nerve. 

8.  Upper  laryngeal  ner\'e. 

4.  External  laryngeal  branch. 

5.  Pharyngeal  branch. 

0.  Spinal  accessory  nerve. 

7.  Hypoglossal  nerve. 

8.  Descendens  noni  branch. 

9.  Communicating  branch  firom  the 

spinal  nerves. 

10.  Recurrent  laryngeal  nerve. 

11.  Cord   of   the   sympathetic 

nerve. 

12.  Upper  cervical  ganglion. 
18.  Middle  cervical  ganglion. 

14.  Lower  cervical  ganglion. 

15.  Middle  cardiac  nerve. 


16.  First  cervical  nerve  (loop  of  the 

atlas). 

17.  Second  cervical  nerve. 

18.  Third  cervical  nerve. 

19.  Fourth  cervical  nerve. 

20.  Phrenic  nerve. 

21.  Fifth  cervical  nerve. 

22.  Sixth  cervical  nerve. 

23.  Seventh  cervical  nerve. 

24.  Eighth  cervical  nerve. 

25.  Supra-scapular  nerve. 

26.  Carotid  branches  of  the  sym- 

pathetic. 

27.  Upper  maxillary  nerve. 

28.  Optic  nen'e. 

ft  Cardiac  branches  of  the  vagus 
in  the  neck. 


The  glossO'pharyngeal  or  ninth  cranial  nerve,  1,  leaves  the  skull 
by  the  jugular  foramen,  and  courses  to  the  pharynx  over  the 
carotid  artery ;  passing  then  beneath  the  hyo-glossus  muscle,  Q, 
it  ends  in  terminal  branches  for  the  tongue.  In  the  foramen  of 
exit  the  nerve  possesses  two  small  ganglia,  and  ftimishes  a  branch 
(Jacobson's  nerve)  to  the  tympanum.  Its  branches  beyond  the 
cranium  are  the  foUowing:— 

As  it  crosses  the  carotid  artery  some  fine  filaments  descend  on 
the  vessel,  and  join  the  sympathetic  and  the  pharyngeal  branch, 
5,  of  the  vagus. 

Muscular  branches  enter  the  stylo-pharyngeus  and  the  upper 
two  constrictors ;  and  at  the  side  of  the  pharynx  it  joins  in  a 
plexus  (pharyngeal)  with  offsets  of  the  sympathetic  and  the  pha- 
ryngeal branch  of  tlie  vagus. 

Numerous  offsets  are  distributed  to  the  mucous  membrane 
of  the  pharynx  opposite  the  opening  of  the  mouth. 

The  nerve  is  chiefly  sensory  in  itB  function,  and  it  confers  on 
a  part  of  the  tongue  the  power  of  tasting  as  before  said  (p.  190)  ; 
but  as  the  st}'lo-pharyngeu8  muscle  is  supplied  altogether  by  it 
some  motor  power  must  be  obtained  from  it.  By  means  of  its 
branches  to  the  lining  of  the  pharynx  impressions  produced  by 
the  presence  of  food  are  conveyed  to  the  sensorium. 

The  pneutruhgastricy  vagus,  or  tenth  cranial  nerve,  2,  issues  from 
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the  skull  by  the  foramen  jngulare.  In  the  aperture  of  exit  it  has 
a  ganglion  (gang,  of  the  root) ;  and  it  gives  a  branch  to  the  ear, 
like  the  glosso-pharyngcal. 

Beyond  the  skull  it  is  continued  through  the  neck  to  the 
thorax,  lying  in  the  carotid  sheath  between  the  artery  and  the 
jugular  vein;  and  as  it  leaves  the  neck  on  the  right  side  it 
crosses  the  subclavian  artery.  Near  the  skull  is  a  long  fusiform 
ganglion  (gang,  of  the  trunk),  which  is  united  with  the 
hypoglossal  nerve  7.  In  the  neck  the  nerve  supplies  the 
undermentioned  branches  to  the  pharynx,  the  larynx,  and  the 
heart. 

The  pharyngeal  branch,  5,  begins  in  the  ganglion,  and  crosses 
over  (sometimes  under)  the  internal  carotid,  to  reach  the  pharynx. 
After  being  joined  by  offsets  of  the  glosso-pharyngeal,  it  com- 
municates with  the  sympathetic  and  the  superior  laryngeal  to 
form  the  pharyngeal  plexus  :  it  ends  in  the  constrictor  muscles. 

The  ujpper  laryngeal  nerve,  3,  arises  also  from  the  ganglion, 
and  courses  under  the  carotid  to  the  interval  between  the  hyoid 
bone  and  the  thyroid  cartilage :  hei*e  it  pierces  with  an  artery 
the  thyro-hyoid  ligament,  and  is  distributed  to  the  mucous  mem- 
brane of  the  larynx.    See  Plate  of  the  larynx. 

Under  the  carotid  it  joins  largely  with  the  sympathetic  nerve ; 
and  it  furnishes  the  external  laryngeal  nerve,  4,  which  supplies  the 
inferior  constrictor,  and  ends  in  the  crico-thyroideus  muscle 
(Plate  xxv). 

Cardiac  hranc?ie8y\\.  One  springs  from  the  nerve  trunk  at 
the  lower,  and  one  or  two  at  the  upper  part  of  the  neck : 
they  join  branches  of  the  sympathetic.  In  this  dissection  the 
upper  communicated  with  the  descendens  noni  nerve. 

Recurrent  or  inferior  laryngeal  nerve,  10.  On  the  right  side 
this  nerve  arises  as  the  vagus  enters  the  thorax,  and  winding 
round  the  subclavian  artery,  runs  back  to  the  larynx  :  it  is  dis- 
tributed chiefly  to  the  laryngeal  muscles.  See  Plate  xxvii.  On 
the  left  side  the  nerve  begins  in  the  thorax  opposite  the  arch 
of  the  aorta,  round  which  it  makes  a  loop  to  come  back  to  the 
larynx. 

In  the  neck  the  pneumo-gastric  nerve  ramifies  in  the  walls  of 
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the  air  and  food  passages,  aud  bestows  sensibility  on  the  mncoos 
membrane  and  contractility  on  the  muscular  structure;  but 
the  contraction  of  the  muscles  supplied  not  being  placed  under 
the  control  of  the  will  (except  those  of  voice),  the  nerve 
resembles  more  the  sympathetic  than  the  other  motor  cranial 
nerves. 

From  the  partial  mixing  of  its  motor  and  sensory  nerve  fibres 
the  branches  in  the  neck  have  different  functions.  Experiments 
seem  to  determine  that  the  phar}'ngeal  branch  is  a  motor  nerve  ; 
the  superior  laryngeal,  sensory  ;  and  the  recurrent  laryngeal  a 
motor  nerve  of  the  muscles  of  the  larynx,  but  an  involuntary 
motory,  and  sensory  to  the  muscular  fibres  in  the  trachea.  The 
small  cardiac  branches  are  probably  involuntary  motory,  and 
sensory  in  function. 

The  spinal  acceasory  or  eleventh  cranial  ner^e,  G,  comes  out  of 
tf^e  skull  by  the  foramen  jugulare,  and  communicates  in  that 
aperture  with  the  vagus  by  means  of  an  accessory  piece. 

Beyond  the  foramen  the  nerve  is  directed  downwards  and 
backw^ards  to  the  stemo-mastoidcus,  which  it  pierces,  and  to  the 
Trapezius  muscle  (Plate  xv.  p.  14G).  It  joins  freely  with 
branches  of  the  cervical  plexus,  and  supplies  in  part  the  two 
muscles  named. 

This  nerve  resembles  a  spinal  ner^-e  in  arising  from  the  spinal 
cord,  and  in  being  moto-sensory  in  function  ;  and  this  double 
power  is  not  altogether  dependent  upon  its  jimction  with  the 
spinal  nerves,  for  it  may  supply  alone  the  stemo-mastoideus. 

The  hypoglossal^  or  twelfth  cranial  nerve,  7,  leaves  the  skull  by 
the  anterior  condyloid  foramen,  and  turning  over  the  vagus,  with 
which  it  is  inseparably  united,  descends  as  low  as  the  digastric 
muscle  before  it  is  directed  forwards  to  the  tongue.  No  oflset  is 
distributed  from  the  first  part  of  the  nerve,  though  it  joins  the 
vagus,  the  sympathetic,  and  the  first  spinal  nerve;  but  many 
muscular  branches  arise  from  the  last  part  of  the  hypoglossal,  as 
may  be  seen  in  Plate  xxiii. 

It  is  supposed  to  be  altogether  a  motor  nerve  at  its  origin,  and 
that  any  sensory  power  it  possesses  is  derived  from  its  junction 
with  the  other  nerves  near  the  skull. 
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Sympathetic  nerve, — Tlie  cervical  part  of  the  sympathetic  nerve, 
11,  lies  on  the  spine  beneath  the  great  bloodvessels,  and  is  con- 
tinuous with  the  knotted  cord  in  the  thorax.  In  the  neck  it  is 
marked  by  three  ganglia — ^upper,  middle  and  lower  ;  and  each 
ganglion  furnishes  external  or  communicating  branches,  internal 
or  visceral,  and  branches  to  blood-vessels. 

The  vj^P^^  ganglion,  12,  is  the  largest  of  the  three  :  it  is  fusiform 
in  shape,  with  a  reddish  colour,  and  is  about  two  inches  long. 
Near  the  base  of  the  skull  the  cranial  nerves  lie  over  it. 

Most  of  the  inner  branches  pass  beneath  the  carotid  to  join 
in  the  pharyngeal  plexus ;  but  one,  larger  than  the  rest  and 
named  upper  cardiac,  descends  beneath  the  artery  to  the  cardiac 
plexus  in  the  thorax. 

The  outer  branches  communicate  with  the  first  four  spinal  nerves, 
and  with  the  tenth  and  twelfth  cranial  nerves. 

The  nerves  to  blood-vessels  from  the  ganglion  (nervi  molles) 
ramify  on  both  carotid  arteries,  forming  plexuses  on  them ;  and 
on  some  of  the  branches  of  the  external  carotid  there  are  inter- 
spersed ganglia.  Through  the  offset,  26,  on  the  internal  carotid 
the  vessels  and  the  vascular  membrane  of  the  brain  are  supplied, 
and  communications  take  place  with  the  cranial  nerves  in  the 
middle  fossa  of  the  base  of  the  skull. 

The  middle  ganglion,  13,  variable  in  size  and  shape,  is  placed 
near  the  inferior  thyroid  artery,  e,  and  is  smaller  than  the  others. 
Its  offsets  are  the  following : — 

Outer  branches  which  join  usually  the  fifth  and  sixth  spinal 
nerves. 

Inner  branches  ramify  on  the  thyroid  artery  and  end  in  the 
thyroid  body.  One  of  these,  the  middle  cardiac  nerve,  15,  is  con- 
tinued to  the  cardiac  plexus  in  the  thorax. 

The  inferior  ganglion  lies  beneath  the  subclavian  artery  and 
close  above  the  neck  of  the  first  rib.  It  is  rather  rounded  in 
shape,  and  is  often  divided  into  parts,  as  in  the  Figure,  where  one 
of  the  pieces  is  marked,  14.  Its  branches  are  similar  to  those  of 
the  other  ganglia. 

Outer  branches,  two  or  more  in  number,  join  the  two  lowest 
cervical  nerves. 
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One  large  inner  or  Tisceral  branch,  inferior  cardiac^  nms  beneath 
the  snbclavian  to  the  cardiac  plexus  in  the  thorax. 

Ofl^ts  to  the  bloodyesscls  intwine  around  the  vertebral 
artery,  ^,  forming  a  plexns  on  it ;  and  other  nerres  ramify  on 
the  subclavian  trunk  which  they  surround  with  one  or  two 
loops. 

The  branches  of  the  sympathetic  in  the  neck  serve  chiefly 
to  connect  this  nerve  with  others,  and  to  supply  the  blood- 
vessels. 

By  means  of  the  communicating  branches  with  the  cranial  and 
spinal  nerves  the  sympathetic  gives  fibres  to  and  receives  fibres 
fixnn  those  nerves ;  and  the  offsets  joining  the  anterior  primary 
trunk  of  each  spinal  nerve  are  directed  through  the  roots  of  the 
nerve  towards  the  spinal  cord,  and  send  also  some  fibres  to  the 
trunk  of  the  nerve  to  be  distributed  peripherally  with  it. 

To  the  bloodvessels  the  sympathetic  gives  the  power  of  r^ulat- 
ing  the  quantity  of  blood  circulating  through  them  ;  so  that  on 
section  of  the  vaso-motory  nerves  the  muscular  coat  is  paralysed, 
and  being  unable  to  contract  on  the  contained  fluid,  the  blood 
slackens  in  speed,  and  congestion  of  the  vessels  of  the  part  and 
increased  heat  ensue.  Stimulating  the  cut  nerves  by  galvanism 
will  restore  for  the  time  contraction  of  the  muscular  coat^  and  will 
cause  a  decrease  in  the  congestion  and  the  heat. 

Spinal  nerves. — Eight  in  number,  they  are  divided  equally 
between  two  plexuses ; — the  upper  four  entering  the  cervical,  and 
the  lower  four  the  brachial  plexus. 

Cervical  jpUxtis. — The  anterior  primary  branches  of  the  first 
four  nerves  interlace  in  the  cervical  plexus :  they  are  marked  16 
to  19  inclusive,  and  the  small  branch  of  the  first,  IG,  is  named 
the  loop  of  the  atlas.  The  superficial  offsets  of  the  plexus  are 
delineated  in  Plate  xv. ;  the  deep  branches  follow  below : — 

Brandies  to  muscles, — From  the  loop  between  the  first  two 
nerves  branches  are  furnished  to  the  contiguous  recti  muscles  ; 
and  from  the  other  loops  of  the  plexus  the  surrounding  muscles, 
viz.,  the  stemo-mastoideus  C,  Levator  anguli  scapulse  £,  scalenus 
medius  B,  intertransversales,  trapesdus,  and  the  platysma,  receive 
nerves. 


SPINAL  NERVES  OF  THE  NECK.  205 

Communicating  branches, — Offsets  unite  the  loop  of  the  atlas 
with  the  vagus  and  hypoglossal  nerves,  2  and  7,  and  with  the 
upper  ganglion  of  the  sympathetic,  12.  And  two  small  branches 
from  the  second  and  third  nerves,  17  and  18  (in  this  case  one 
comes  also  from  the  fourth  nerve,  19)  join  in  one,  9,  which  unites 
with  the  descendens  noni,  and  assists  to  supply  the  depressor 
muscles  of  the  hyoid  bone. 

The  diaphragmatic  or  phrenic  nerve,  20,  begins  in  the  fourth 
cervical  nerve,  but  it  often  joins  the  trunk  of  the  fifth  nerve,  21, 
as  it  passes  by.  It  descends  to  the  thorax  over  the  scalenus 
anticus  A,  and  inside  the  internal  mammary  artery,  ^,  as  in  the 
Drawing. 

Brachial  plexus, — The  lower  four  nerves  are  much  larger  than 
the  upper,  and  are  prolonged  to  the  upper  limb.  The  trunks, 
marked  from  21  to  24  inclusive,  issue  between  the  anterior  and 
the  middle  scalenus,*  and  join  with  part  of  the  first  dorsal  in  the 
large  cords  seen  in  the  Figure. 

Only  two  of  the  branches  arising  from  the  plexus  above  the 
clavicle  are  now  visible,  viz.,  the  supra-scapular  25,  and  the  small 
nerve  to  the  subclavius ;  the  rest  of  this  set  of  branches  are  shown 
in  Plate  XV.  (p.  145). 


DESCEIPTION  OF  PUTE  XXV. 


A  side  view  of  the  pharynx  with  its  muscles  is  depicted  in  this 
Figure. 

For  the  dissection  the  base  of  the  skull  is  to  be  cut  through 
behind  the  attachment  of  the  pharynx ;  and  the  fore  part  of  the 
head  being  fixed  on  a  block  the  pharynx  may  be  distended  with 
tow,  and  the  muscles  will  be  easily  prepared. 

*  In  this  body  the  fifth  and  the  fourth  cervical  came  in  front  of  the  anterior 
scalenus. 
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THE  PHARYNX  AND  ITS  Ml'SCLES. 

The  pharynx  is  the  upper  part  of  tlie  alimentary  tube  which  is 
placed  behind  the  nose,  mouth,  and  lan-nx.  Both  the  food  and 
air  pass  along  it.  It  reaches  from  the  skull  to  the  lower  end  of 
the  larynx,  gradually  tapering  from  above  down,  and  measures 
fix)m  five  to  six  inches  in  length.  Above  it  is  inserted  into  the 
skull  by  a  thin  fibrous  membrane  called  the  aponeurosis  of  attach- 
ment of  the  pharynx ;  and  in  front  it  is  fixed  to  the  head,  the 
hyoid  bone,  and  the  larynx. 

In  the  wall  of  the  pharynx  ai*e  contained  constricting  and 
elevating  muscles,  which  are  employed  in  swallowing ;  the 
latter  are  engaged  in  placing  the  receiving  bag  in  the  position 
required  for  the  entrance  of  tlie  foo<i  or  drink,  and  the  former 
urge  onwards  to  the  gullet  the  morsel  received. 

A.  Inferi«»r  oonstrirtor.  L.    Omo  ]iyt»i,l(>iifl. 

B.  Middle  consi :i('t«>r.  ]M.   II yo-<^lns.sus. 

C.  Superior  constrictor.  N.   Tli}To-hyoidous. 

I).  Stylo-pliaryiigeus.  0.    Stylo-liyoid  lij^inient,  a<isified. 

E.  levator  palati.  V.    Stenio  thyroijlrus. 

F.  Tensor  palati.  Q.    Crifo-thyroidou.s. 

0.  Huccinator.  W.    Thyroid  body,  thrown  down. 
II.  Stylo-glossus,  cut.                            S.    (Esophagus  or  gullet. 

1.  Temporal  mu.«*cle.  T.    Trachea  or  windpipe. 

J.    Mylo-hyoidcus.  t    Pter}'go-niaxilhir}'  ligament. 

K.  Sterno-thyroideus. 

The  constrictor  muscles  are  flat  and  thin,  and  arc  three  in 
number  on  each  side,  viz.  lower,  middle,  and  up|)er.  They 
are  attached  in  front  to  the  larynx,  hyoid  bone,  and  the  head,  and 
meet  their  fellows  in  the  middle  line  behind  :  their  contiguous 
edges  overlap  like  scales,  the  upper  being  more  superficial. 

The  Imrer  constrictor,  A  (lar}Tigo-pharyngeus)  arises  from  the 
side  of  the  cricoid  and  thyroid  cartilages  of  the  larynx  ;  and  the 
fibres  end  in  the  middle  line  behind.  Its  upper  edge  overlays 
the  middle  constrictor  B,  and  the  lower  is  continuous  with  the 
circular  fibres  of  the  oesophagus. 

The  middle  constrictor,  B,  (hyo-pharyngeus)  is  connected  in 
front  with  the  hyoid  bone,  viz.  with  the  great  and  small  comuav, 
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and  with  the  lower  end  of  the  stylo-hyoid  ligament,  0.  The 
fibres  radiate  to  their  ending  at  the  middle  line  behind,  the 
lower  passing  beneath  the  inferior  constrictor,  and  the  npper 
over  the  superior  constrictor  to  within  an  inch  of  the  sknll. 

The  iqyper  constrictor,  C,  (cephalo-pharyngens)  is  fixed  by  its 
anterior  edge  to  the  following  parts : — to  the  pterygoid  plate 
(lower  third  of  the  inner  surface)  and  the  hamular  process,  to  the 
pterygo-maxillary  ligament,  -f,  to  the  lower  jaw  behind  the  last 
molar  tooth,  and  to  the  floor  of  the  mouth  and  the  side  of  the 
tongue.  As  the  fibres  pass  back  to  the  middle  line,  the  upper 
form  a  free  curved  border  below  the  skull,  where  the  levator  palati 
muscle  E  enters  above  it ;  and  the  lower  are  continued  beneath 
the  middle  constrictor,  and  blend  with  fibres  of  the  stylo- 
phar}'ngeus. 

When  these  muscles  contract,  they  diminish  the  size  of  the 
pharyngeal  cavity  by  bringing  forwards  the  loose  hinder  part. 
In  swallowing,  the  two  lowest  grasp  and  convey  onwards  by 
successive  rapid  contractions  the  morsel  of  food  or  the  drink ; 
whilst  the  upper  one  which  is  placed  above  the  aperture  of  the 
mouth  takes  little  share  in  the  process,  farther  than  by  lessening 
the  space  above  the  mouth,  it  so  far  assists  in  opposing  the  ascent 
of  the  food  behind  the  soft  palate.  As  the  tonsil  is  covered  by 
the  upper  constrictor  opposite  the  angle  of  the  lower  jaw,  it  may 
be  compressed  during  the  action  of  that  muscle. 

Elevators  of  the  phartjnx.  Two  muscles  on  each  side,  an 
external  and  an  internal  elevator,  descend  from  the  head  to 
raise  the  upper  part  of  the  pharynx  preparatory  to  swallowing. 

The  levator  pharyyigis  extertws,  D,  (stylo-pharyngeus)  arises 
from  the  root  of  the  styloid  process,  and  descends,  becoming 
wider,  between  the  upper  and  middle  constrictors  to  be  inserted 
in  part  into  the  upper  border  of  the  thyroid  cartilage,  and  in  part 
with  the  upper  constrictor  muscle. 

Levator  pharyngia  internus  (salpingo-pharyngeus)  is  delineated 
in  Plate  xxvi.  N.  It  is  a  small  muscular  slip  inside  the  pharynx, 
immediately  beneath  the  mucous  membrane,  which  arises 
by  tendon  from  the  end  of  the  Eustachian  tube,  0,  and  joins 
below  the  palato-pharyngeuB  muscle,  C. 
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The  elevators  make  ready  the  pharynx  for  receiving  the  aliment, 
and  they  act  in  this  way  : — The  large  elevator  draws  upwards 
and  outwards  the  part  of  the  phar}Tix  above  the  os  hyoides, 
especially  the  part  opposite  the  ojiening  of  the  mouth,  and 
elevates  the  larynx  at  the  same  time.  And  the  small  or  internal 
elevator  raises  the  part  of  the  pharynx  above  the  large  elevator, 
which  would  become  loose  by  the  action  of  the  other  muscle. 

Before  deglutition  takes  place  the  hyoid  bone  is  drawn 
forwards  and  upwards  by  its  elevator  muscles,  gi^^ing  thus  in- 
creased size  to  the  pharynx  from  before  back,  and  the  larynx  is 
carried  upwards  and  forwards  at  the  same  time  under  the  tongue, 
80  as  to  allow  the  opening  into  the  windpipe  to  be  placed  in 
the  position  most  favourable  for  its  closure  during  the  act  of 
swallowing. 

LARYNGEAL  VESSELS. 

Two  arteries  on  each  side  supply  the  lamyx,  and  the  pharynx 
and  windpipe  in  part. 


a.  Inferior  thyroid  artery. 

b.  Laryngeal  branch, 
e.   Thyroid  branch. 


d.  Laryngeal  branch  of  the  upper 

thyroid.    ■ 

e.  Lingual  artery. 
/    Internal  carotid. 


The  upper  laryngeal  branch,  d,  is  an  offset  of  the  superior 
thyroid  artery,  and  enters  the  larynx  through  the  thjTo-hyoid 
membrane :  itfi  distribution  in  the  larynx  can  be  traced  in 
Plate  xxvii. 

The  inferior  thyroid  artery,  a,  ramifies  by  the  branch,  c,  on  the 
under  part  of  the  thyroid  body ;  and  sends  a  branch,  J,  into 
the  interior  of  the  larynx,  which  is  dissected  with  the  other 
laryngeal  artery. 

NERVES  OF  THE  LARYNX. 

Three  of  the  nerves  now  apparent  belong  to  the  larynx  and  its 
muscles,  and  the  remaining  tluree  enter  the  tongue. 
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1.  Glosso  phaxyngeal  nerve. 

2.  Gustatory  nervo. 
8.  Hypoglossal  nerve. 


4.  Upper  kryngeal  nerve. 

6.  External  laryngeal  nerve. 

7.  Recurrent  laryngeal  nerve. 


The  upper  laryngeal  nerve,  4,  enters  the  larynx  through  the 
thyro-hjoid  membrane  with  its  artery,  and  ends  in  the  mucous 
membrane. 

The  external  laryngeal,  6,  arises  firom  the  preceding  high  in 
the  neck,  and  is  distributed  outside  the  larynx  to  the  crico-thyroid 
muscle,  Q,  and  to  the  inferior  constrictor  A  ;  and  as  it  is  the  only 
nerve  reaching  this  laryngeal  muscle,  it  must  give  to  the  fibres 
sensibility  and  C0ntractility« 

The  inferior  laryngeal  or  recurrent  nerve,  7,  a  branch  of  the 
vagus,  ascends  between  the  gullet  and  the  windpipe,  and  passes 
under  the  inferior  constrictor  to  supply  the  muscles  of  the  larynx 
(Plate  xxvii.).  Muscular  offsets  are  furnished  by  it  to  the  two 
tubes  between  which  it  lies. 


DESCRIPTION  OF  PLATE  XXVL 


The  interior  of  the  pharynx,  and  the  dissection  of  the  muscles 
of  tlic  soft  palate,  are  comprised  in  this  Illustration. 

The  objects  inside  the  pharynx  will  appear  on  slitting  down  the 
tube  behind,  and  everting  the  edges :  and  the  muscles  of  the  soft 
palate  will  be  laid  bare  by  removing  the  mucous  membrane  on 
the  left  side,  and  that  layer  with  some  muscular  fibres  under  it  on 
the  right,  in  the  manner  indicated. 

'^  INTERIOR  OF  THE  PHARYNX. 

The  pharyngeal  cavity  reaches  from  the  base  of  the  skull  to 

the  lower  edge  of  the  cricoid  cartilage  of  the  larynx,  and  tapers 

from  above  down.    At  its  middle  it  serves  as  a  common  passage 
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for  the  air  and  food,  but  the  upper  part  transmits  air  exclusively, 
and  the  lower  part  conveys  only  food.  These  three  regions,  dif- 
fering thus  in  their  use,  have  the  following  limits : — ^the  upjier 
reaches  as  low  as  the  opening  of  the  mouth,  M,  and  communicates 
with  the  cavities  of  the  nose  and  tympanum  ;  the  middle  region 
extends  from  the  mouth  to  the  aperture  of  the  larynx  V ;  and  the 
third  portion  lies  beyond  the  larynx,  and  is  continuous  below  with 
the  oesophagus  W.  Along  the  front  of  the  pharynx  are  seven 
openings. 

A.    Tube  of  the  oesophagns.  O.   The  uvula. 


P.  Anterior  pillar  of  the  palate. 

Q.  The  tonsil. 

R.  Posterior  piUar  of  the  iwLite. 

S.  The  tongue. 

T.  The  epiglottis. 

V.  Upper  opening  of  the  larynx. 

"W".  Opening  of  the  oesophagus. 

X.  Internal  pter}*goid  muscle. 

Z.  Hylo-hyoid  muscle. 


B.  Pharynx  cut,  and  reflected. 

C.  Inner  part  of  pharynx  covered 

by  mucous  membrane. 

B.  Septum  nasi 

£.  Lower  spongy  bone. 

F.  Eustachian  tube. 

I.  Buccinator  muscle. 

E.  Soft  palate. 

M.  Roof  of  the  mouth. 

N.  Salpingo-phai-yngeus  muscle. 

The  Eustachian  tube,  F,  one  on  each  side,  lies  close  to  the  base 
of  the  skull ;  on  the  right  side  the  mucous  membrane  has  been 
removed  from  the  lower  end.  Its  extremity  in  the  pharynx  is 
cartilaginous  and  membranous,  and  is  dilatable,  but  the  upper 
part  is  osseous,  and  is  contained  in  the  temporal  bone.  At  its 
lower  end  the  cartilage  is  enlarged,  but  more  at  the  inner  than  the 
outer  side,  and  gives  to  the  tube  a  funnel-shaped  opening.  The 
pharyngeal  aperture  is  oval  ftx)m  before  back,  and  is  placed 
close  behind  the  internal  pterj'goid  plate,  to  which  the  tube  is 
united  by  fibrous  tissue  higher  up  ;  it  is  on  a  level  with  the  in- 
ferior meatus,  the  upper  part  of  the  opening  reaching  as  high  as 
the  upper  border  of  the  lower  spongy  bone. 

This  tube  leads  from  the  pharynx  to  the  middle  ear  or  tympa- 
num ;  it  transmits  air  to  the  ear  cavity,  and  allows  the  mucus  of 
that  space  to  escape  through  it.  Ordinarily  the  lower  end  is 
plosed,  and  the  air  is  shut  in  the  tympanum,  but  the  phar}7igeal 
opening  can  be  rendered  patent  by  the  action  of  the  palate 
muscles,  so  as  to  permit  an  exchange  of  air.  An  instrument 
can  be  passed  into  it  through  the  nose  for  the  purpose   of 
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removing  obstruction  in  the  tube,  or  of  conveying  air  into  the 
tympanum. 

The  posterior  nares  are  the  apertures  of  communication  between 
the  two  sides  of  the  nose  cavity  and  the  pharynx.  Each  is  elon- 
gated from  above  down,  and  will  admit  readily  the  tip  of  the 
finger.  In  the  dried  skull  it  is  bounded  by  the  vomer  internally 
and  the  internal  pterygoid  plate  externally,  and  by  the  body  of  the 
sphenoid  above  and  the  palate  bone  below ;  but  in  the  fresh  state 
the  bones  are  clothed  by  the  mucous  membrane,  though  without 
much  diminution  in  the  size  of  the  opening.  Separating  the  two 
is  the  septum  nasi,  D. 

These .  apertures  allow  the  air  to  pass  in  and  out  when  the 
mouth  is  closed.  Each  is  very  much  larger  than  the  opening  in 
the  face  of  the  same  side  of  the  nasal  cavity ;  and  its  increased 
size  will  be  of  use  in  communicating  with  the  upper  part  of  the 
nose,  and  in  alloviing  the  outgoing  air  to  ascend  towards  the  roof 
of  the  space,  and  warm  the  parts  that  have  been  cooled  in 
inspiration. 

When  the  mouth  is  spasmodically  closed,  liquid  food  can  be 
passed  into  the  stomach  by  a  small  flexible  tube  introduced  through 
the  nose  and  the  posterior  naris  into  the  pharynx. 

In  haemorrhage  from  the  half  of  the  nose  the  fluid  may  escape 
by  the  face,  or  by  the  posterior  naris  ;  or  by  both  those  openings 
when  the  flow  of  blood  is  great ;  and  it  may  be  needftil  to  check 
the  loss  of  blood  by  stopping  up  the  openings.  The  aperture  in 
the  face  can  be  closed  easily ;  but  the  posterior  naris  will  have  to 
be  plugged  through  the  mouth. 

The  posterior  opening  of  the  mouth,  M,  is  named  isthmus 
fauciiimf  and  has  the  follo>ving  bounds : — Below  lies  the  tongue, 
S ;  and  above  are  the  soft  palate,  K,  and  the  uvula.  On  each  side  is 
placed  the  anterior  arch  of  the  palate,  P,  consisting  of  a  fold  of 
mucous  membrane  with  fibres  of  the  palato-glossus  muscle :  these 
folds  of  opposite  sides  constitute  the  pillars  of  the  fauces. 

The  opening  marks  the  boundary  line  between  the  mouth  and 
the  pharynx,  and  all  voluntary  control  over  the  morsel  to  be  swal- 
lowed ceases  at  that  spot.  The  anterior  palatine  arches  on  the 
sides  of  the  aperture  take  part  in  the  process  of  deglutition  in 
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this  WAT  2 — as  soon  as  the  food  has  been  moTed  backwards  br  the 
tongue  to  the  isthmns,  the  lateral  prominences  are  shortened  and 
mored  inirards  br  the  contraction  of  their  contained  mnsciilar 
fibres,  and  shot  off  with  the  tongue  the  caritj  of  the  month. 

Vppn  aptrturt  of  ihi  larynx^  Y. — This  is  a  single  opening,  and 
it  occupies  the  middle  line  jnst  below  the  month.  Wide  befixe 
and  narrow  behind  it  is  sloped  down  and  back ;  it  extends  upwaids 
rather  aboTe  the  hyoid  bone,  and  downwards  to  the  kvel  of  the 
central  notch  in  the  front  of  the  thyroid  cartilage.  In  front  it  is 
boonded  by  the  wide  expanded  part  of  the  epiglottis,  T,  and  be- 
hind by  the  tips  of  the  comicola  laiyngis,  and  by  the  aiytaenoi- 
dens  mnscle  and  the  mucous  membrane.  Laterally  it  is  limited 
by  a  fold  of  mucous  membrane  (aiyta^no-epiglottidean)  which 
stretches  from  the  epiglottis  to  the  arrtaenoid  cartilage,  and  con- 
tains the  depressor  muscle  of  the  epiglottis. 

Through  this  hole  the  air  is  inspired  and  expired  in  breathing ; 
and  during  the  respiratoiy  act  the  space  remains  wide  open  with 
the  epiglottis  raised. 

When  deglutition  is  about  to  take  place  the  laiynx  is  moTed 
upwards  and  forwards  under  the  hyoid  bone  and  the  tongue,  and 
the  epiglottis  is  partly  lowered :  and  during  swallowing  the  epi- 
glottis is  placed  over  the  orifice,  so  as  to  close  it  from  the 
passing  food  or  drink,  whilst  the  muscular  fibres  on  the  sides  and 
back  of  the  opening  contract,  and  give  increased  security  against 
the  entrance  of  the  aliment  into  the  windpiix?.  Even  when  the 
epiglottis  is  absent  the  food  does  not  find  its  way  into  the  air 
passage,  because  the  upper  part  is  suflScicntly  closed  by  the 
elevation  of  the  larynx,  and  by  the  contraction  of  the  muscular 
fibres  around  the  upper  opening  and  on  each  side  of  the  passage 
lower  down.  If  an  attempt  is  made  to  take  breath  during,  or  too 
soon  after  a  long  draught,  some  of  the  fluid  is  drawn  with  the 
air  under  the  partially-raised  valve,  and  produces  violent  coughing 
from  irritation  of  the  laiynx. 

The  aperture  of  the  (tsophagusy  W,  terminates  inferiorly  the 
cavity  of  the  phar3mx,  and  is  placed  opposite  the  lower  edge  of 
the  cricoid  cartilage :  it  is  circular  in  form,  and  is  surrounded  by 
the  fibres  of  the  lower  constrictor. 
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THE  SOFT   PALATE  AND   THE  TONSIL. 

The  soft  palate  (velum  pendalum  palati)  forms  the  loose  and 
moveable  part  of  the  roof  of  the  mouth,  and  depends  between 
the  nose  and  mouth  cavities.  In  a  state  of  rest  it  hangs  like  a 
curtain  behind  the  mouth,  but  it  can  be  moved  backwards  by 
muscles  to  the  wall  of  the  pharynx,  so  as  to  act  like  a  valve 
in  separating  the  upper  from  the  middle  region  of  the  pharynx. 

It  is  attached  above  by  an  aponeurosis  to  the  back  of  the 
hard  palate  ;  and  it  is  constructed  chiefly  of  muscles  covered  by 
mucous  membrane.  Laterally  it  is  blended  with  the  sides  of  the 
pharynx.  At  the  lower  edge  it  is  free ;  and  from  its  centre  hangs 
a  rounded  elongated  part,  the  uvula,  0  ;  whilst  on  each  side  two 
folds,  the  arches  of  the  soft  palate,  are  continued  downwards 
from  it. 

The  arches  of  the  half  of  the  soft  palate^  P  and  R,  begin  above 
near  the  middle  of  the  velum,  and  descend  on  the  sides  of  the 
tonsil,  Q,  diverging  from  each  other.  The  anterior,  P,  is  con- 
tinued in  front  of  the  tonsil  to  the  side  of  the  tongue  near  the 
base  ;  and  the  posterior  is  directed  behind  the  tonsil  to  the  back 
of  the  pharynx.  Each  consists  of  a  fold  of  mucous  membrane 
enclosing  muscular  fibres  :  in  the  anterior  fold  is  the  palato- 
glossus muscle,  and  in  the  posterior  lies  the  palato-pharyngeus. 

Tonsilj  Q.  This  body  is  an  aggregate  of  ten  to  twenty  follicular 
glands,  like  those  over  the  root  of  the  tongue  (Kolliker),  and  it 
occupies  the  interval  between  the  arches  of  the  palate.  Its  size 
varies  much.  Its  situation  is  marked  by  the  presence  of  small 
holes  in  the  mucous  membrane,  without  any  surface-prominence  ; 
but  when  enlarged  from  disease  it  projects,  diminishing  thus  the 
size  of  the  isthmus  of  the  fences,  and  forms  a  swelling  which  may 
be  felt  externally  near  the  angle  of  the  jaw. 

In  its  structure  it  resembles  the  follicular  glands.  In  the 
bottom  of  the  holes  or  depressions  on  the  surface  of  the  mucous 
membrane,  are  smaller  apertures  leading  into  recesses  or  follicles, 
which  are  lined  by  mucous  membrane,  and  are  set  round  with 
closed   capsules    filled   with    a   grayish  fluid,  and   containing 
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cells,  and  bodies  like  free  nuclei.    The  capsules  do  not  appear  to 
have  any  apertures. 

MUSCLES  OF  THE  SOFT  PALATK 

The  muscles  of  the  soft  palate  act  as  elevators  and  depressors. 
They  are  four  in  number  on  each  side ;  and  along  the  centre  lies 
a  thin  fleshy  slip,  which  is  connected  with  the  UTula. 


G.  Levator  palatl  muscle. 
H.  Tensor  palati  muscle. 
J.    Azygos  uYulse  muscle. 


E.  Superficial  part  of  the  pa« 

lato-pharyngeus. 
L.   Deep  part  of  palato-pbaryn> 

geus. 


The  elevator  muscles,  two  in  number  on  each  side,  6  and  H, 
descend  ftom  the  base  of  the  skull,  and  enter  below  the  soft 
palate. 

The  levator  palatiy  G,  arises  from  the  under  surface  of  the  apex 
of  the  temporal  bone,  and  from  the  hinder  part  of  the  cartilage  of 
the  Eustachian  tube;  entering  the  pharynx  above  the  upper 
constrictor  (Plate  xxiv.)  it  spreads  out  in  the  soft  palate,  forming 
a  fleshy  layer  fh)m  the  attached  to  the  fr^e  edge,  and  unites  with 
its  fellow  along  the  middle  line. 

This  muscle  contracting  carries  backwards  and  upwards  the 
Bofb  palate,  placing  this  in  a  more  horizontal  position,  and  ap- 
proaching the  free  edge  and  the  uvula  to  the  back  of  the 
pharynx.  By  that  movement  the  part  of  the  pharynx  leading 
to  the  nose  is  much  diminished ;  and  if  the  upper  constrictor 
muscle  contracts  at  the  same  time  the  passage  may  be  closed. 

The  tensor  vel  circumflexus  palafty  H,  has  a  thin  but  wide  origin 
from  the  skull,  and  from  the  fore  part  of  the  cartilage  of  the 
Eustachian  tube  —  the  cranial  attachment  reaching  from  the 
navicular  fossa  at  the  root  of  the  internal  pterygoid  plate  to  the 
styloid  process.  Descending  along  the  inner  pterygoid  plate,  the 
muscle  enters  the  pharynx  between  two  points  of  attachment  of 
the  buccinator  muscle  (Plate  xxiv.)  and  becoming  tendinous, 
turns  round  the  hamular  process  to  be  inserted  partly  into  the 
08  palati,  and  partly  into  the  aponeurosis  of  the  palate  beneath 
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the  muscles  L  and  G.    A  small  bursa  exists  where  the  tendon 
plays  round  the  bone. 

As  this  muscle  is  attached  to  the  inmioveable  hard  palate  its 
action  must  be  more  limited  than  that  of  the  levator;  it  may 
assist  the  special  elevator  in  bringing  the  side  of  the  soft  palate 
into  a  more  horizontal  position,  and  it  will  then  fix  and  render 
tense  the  same  part  of  the  palate. 

The  two  muscles  above  described  arc  connected  with  the  car- 
tilaginous part  of  the  Eustachian  tube,  and  may  act  on  it. 
Taking  their  fixed  point  below,  they  are  enabled  to  open  that 
tube  which  is  ordinarily  closed,  and  so  to  permit  air  to  enter  the 
cavity  of  the  tympanum.  During  swallowing,  and  during  forced 
expiration  with  the  mouth  and  nose  apertures  closed,  they  act  in 
the  manner  indicated ;  but  some  persons  have  the  power  of  opening 
at  will  the  Eustacliian  tube,  and  driving  air  in  expiration  into  the 
tympanic  cavity,  without  the  nostrils  being  stopped. 

'Azygos  uvulce,  J. — This  slender  muscle  shortens  the  uvula  and 
the  middle  part  of  the  soft  palate,  and  assists  therefore  the 
elevators.  It  consists  of  two  slips  of  pale  muscular  fibres, 
(only  the  right  is  seen,)  which  arise  above  from  the  palate  spine 
and  the  aponeurosis  of  the  soft  palate,  and  are  inserted  below  into 
the  uvula. 

The  depressors  of  the  soft  palate,  two  in  number  on  each  side, 
are  directed  downwards  in  the  folds  of  the  arches  of  the  palate  to 
the  tongue  and  the  thyroid  cartilage. 

The  palato-glossus  (constrictor  isthmi  faucium)  lies  in  the 
anterior  pillar,  P.  It  is  a  thin  narrow  slip,  which  begins  on 
the  front  of  the  soft  palate,  where  it  joins  its  fellow  in  the 
middle  line  ;  and  ends  on  the  side  and  dorsum  of  the  tongue,  as 
is  shown  in  Plate  xxvii. 

If  the  lower  end  is  fixed  it  can  draw  down  the  soft  palate, 
stretching  the  same,  so  as  to  diminish  the  space  between  the 
tongue  and  the  palate  ;  and  if  both  ends  are  fixed  the  muscle 
will  be  moved  inwards  towards  its  fellow,  narrowing  the 
isthmus  of  the  fauces,  as  when  a  morsel  of  food  is  about  to  be 
swallowed. 
The  palaio^harynffeus  is  larger  than  the  preceding  and  consists 
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of  two  layers  in  the  palate,  which  are  separated  by  the  levator 
palati  and  azygos  nvnlffi  mnscles. 

The  superficial  thin  layer,  K,  is  close  beneath  the  mucous 
membrane,  and  joins  at  the  middle  line  the  muscle  of  the  other 
side.  The  deeper  and  stronger  layer,  L,  unites  with  its  fellow 
internally,  whilst  some  of  the  upper  fibres  are  fixed  to  the 
aponeurosis  of  the  palate.  Both  layers  meet  at  the  outer  border 
of  the  palate,  and  descend  behind  the  tonsil  in  the  fold,  R,  to  bo 
inserted  into  the  back  of  the  thyroid  cartilage,  but  a  part  blends 
in  the  phaiynx  with  the  upper  constrictor. 

Acting  from  below  the  muscle  will  bring  down  the  arch,  B,  and 
will  approach  the  same  to  the  uvula  :  it  will  also  draw  down  and 
back  the  soft  palate  towards  the  phaiynx. 

The  soft  palate  from  its  position  and  its  power  of  moving  plays 
an  important  part  in  breathing,  in  the  use  of  the  blow-pipe,  in 
swallowing,  and  in  vomiting. 

In  breathing  with  the  mouth  open  the  air  may  pass  through 
both  mouth  and  nose,  or  only  through  the  nose,  according  to  the 
position  of  the  moveable  palate.  When  the  air  obtains  ingress 
and  egress  through  both  cavities  at  the  same  time  the  velum 
hangs  vertically,  as  in  the  Drawing,  and  leaves  a  space  between  it 
and  the  tongue.  When  the  air  is  transmitted  only  through  the 
nose,  the  palate  is  applied  to  the  back  of  the  tongue,  and  shuts  off 
the  channel  of  the  mouth. 

During  the  use  of  a  blow-pipe  the  mouth  is  first  filled  with  air, 
and  the  soft  palate  is  then  applied  to  the  back  of  the  tongue 
to  close  the  mouth  behind,  whilst  the  cheek-muscles  force  out 
from  the  oral  space  through  the  lips  a  continuous  current  of  air. 
At  intervals,  however,  the  imlate  is  raised  tomixjrarily  during 
expiration  for  the  purpose  of  refilling  with  air  the  cavity  of  the 
mouth. 

In  deglutition  the  soft  palate  directs  the  aliment  into  its  down^ 
ward  channel.  As  soon  as  the  morsel  to  bo  swallowed  has  reached 
the  back  of  the  tongue  the  moveable  palate  is  raised,  and  is 
arched  over  it  so  as  to  prevent  its  taking  an  upward  direction 
towards  the  nose.  The  depressor  muscles  contracting  at  the  same 
time  keep  the  flap  fixed,  and  prevent  its  retroversion ;  and  as  the 
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palato-glossns  muscle  moyes  inwards  behind  the  morsel,  barring 
with  the  tongne  its  return  to  the  mouth,  whilst  the  palato- 
pharyngeus  forms  with  the  uvula  an  inclined  plane  above  it,  the 
bolus  is  conveyed  into  the  pharynx. 

In  vomiting  the  aliment  takes  a  retrograde  course  from  the 
stomach  through  the  mouth  ;  and  the  moveable  palate  is  used  as 
a  valve  to  shut  off  the  upper  region  of  the  phaiynx  and  the  nose. 
The  position  of  the  velum  during  this  act  is  similar  to  that  occu- 
pied by  it  in  deglutition,  viz.,  it  is  moved  somewhat  horizontallj 
backwards  towards  the  wall  of  the  pharynx,  and  the  palato-pharyn- 
gei  with  the  contracted  uvula  between  them  form  behind  an  in- 
clined plane.  The  soft  palate  is  not  capable  however  of  blocking 
up  entirely  the  tube  of  the  pharynx,  for  some  of  the  ejected  matter 
is  forced  by  it  into  the  nose  cavity. 

The  influence  of  the  soft  palate  on  the  voice  seems  to  be  small, 
though  it  forms  part  of  the  winding  passage  through  which  the 
sound  is  transmitted  after  its  production  by  the  vocal  cords  in  the 
larynx.  In  the  high  notes  in  singing  the  palatine  arches  and  the 
uvula  are  contracted,  but  touching  them  does  not  produce  altera- 
tion of  the  note :  this  tense  state  has  been  thought  to  increase  the 
resonance  of  the  voice. 

VESSELS  AND  NERVES. 

The  vessels  and  nerves  appearing  in  this  dissection  have  been 
noticed  in  the  description  of  the  preceding  Plates. 


a.  Ending  of  the  external  carotid 

artery. 

b.  Temporal  artery. 

c.  Internal  maxillary  artery. 

d.  Internal  carotid  artery. 


e.  Inferior  laryngeal  branch^ 


1.  Gustatory  nerve. 

2.  Recurrent  laryngeal  nerve. 
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DESCRIPTION  OF  PUTE  XXVII. 


Figures  ii.  and  iii.  show  the  cartilages  and  ligaments  of  the 
larynx,  with  the  vocal  apparatus  ;  and  in  Fignre  i.  the  muscles, 
vessels,  and  nerves  are  displayed. 

In  the  preparation  made  for  Figure  ii.,  the  muscles  were  removed, 
and  the  right  half  of  the  thyroid  cartilage  was  cut  off,  except  the 
fore  part  and  the  lower  comu ;  and  tlien  the  muscles  and  the 
mucous  membrane  beneath  the  cartilage  were  taken  away  to  lay 
bare  the  vocal  cord,  and  the  arytsenoid  cartilage  of  the  same 
Bide. 

Figure  iii.  exhibits  the  interior  of  the  air  passage  on  a  larynx 
and  windpipe  slit  down  behind. 

HYOID  BONE  AND  THE  CARTILAGES  OF  THE  LARYNX. 


The  cartilages  of  the  larynx  can  be  studied  with  the  aid  of 
Figures  ii.  and  iii. ;  and  like  parts  in  both  Drawings  are  marked 
by  the  same  letters  of  reference. 


A.'  Great  comn  of  the  hyoid  bone. 

B.  Body  of  the  os  hyoidcs. 

C.  Small  cornn  of  the  hyoid. 

D.  Thyroid  cartilaf^. 

E.  Upper  coma  of  the  thyroid. 

F.  Lower  coma  of  the  thyroid. 

G.  Cricoid  cartilage. 
H.  Aiyttenoid  cartilage. 
I.  CartUage  of  Santorini. 

J.  Crico-arytienoidcus  i)osticus 

muscle. 

E.  Cuneiform  cartilage. 

L.  Epiglottis. 


M.  Thyro-hyoid  ligament. 

N.  Crico-thyroid  ligament. 

O.  True  chorda  vocalis. 

P.  False  chorda  vocalis. 

Q.  Ventricle  of  the  larynx. 

R.  Rima  glottidis. 

S.  Sacculus  laryngis. 

T.  Thyro-hyoid  membrane. 

U.  Arjiaeno-epiglottid  fold. 

V.  Arytienoideus  posticus  muscle. 

W.  Interior  of  the  trachea. 

X.  Muscular  part  of  the  trachea. 

Y.  Rings  of  the  trachea. 


The  hyoid  or  U-shaped  hone  is  placed  between  the  tongue  and 
the  larynx,  to  botli  of  which  it  gives  attachment.    It  consists  of  a 
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central  part  or  body,  and  of  two  lateral  pieces  on  each  side — the 
comua. 

The  body,  B,  is  the  deepest  part  of  the  bone  :  it  is  convex  and 
nneven  in  front,  and  concave  and  smooth  behind.  Elevator  and 
depressor  muscles  are  fixed  into  the  fore  part ;  and  by  its  npper 
edge  its  gives  attachment  to  the  fibrous  membrane  of  the  tongue, 
and  to  that  of  the  larynx. 

The  comua  articulate  with  each  side  of  the  body.  The  large 
one.  A,  projects  backwards  behind  the  tongue,  and  is  joined  by 
muscles  of  the  pharynx,  larynx,  and  tongue.  The  small  comu,  C, 
is  a  short  rounded  process,  to  which  the  stylo-hyoid  ligament  (X, 
Fig.  i.)  is  connected. 

Cartilages  oftlie  larynx.  There  are  several  pieces  of  cartilage  in 
the  larynx  as  in  the  trachea ;  but  they  differ  in  their  nature. 
One  set  resembles  the  permanent  cartilages  of  the  ribs,  and  like 
them  is  prone  to  ossify ;  the  other  set,  consisting  of  small  pieces, 
is  constructed  of  yellow  cartilage,  as  in  the  eyelid,  and  is  not  trans- 
muted into  bone. 

The  large  and  firm  cartilages,  which  are  more  or  less  ossified  in 
the  adult,  are  more  immediately  connected  with  the  vocal  cords : 
they  are  four  in  nnmber,  viz.,  the  thyroid,  cricoid,  and  two  aiy- 
tajnoid. 

The  /^^(?tirf  cartilage,  D,  is  the  largest  and  highest^  and  is  named 
from  protecting  the  rest  like  a  shield.  It  is  formed  of  two  simi- 
lar halves,  which  are  widely  separated  behind,  and  are  united  in 
front  at  an  acute  angle,  so  as  to  be  prominent  beneath  the  skin 
(pomum  Adami). 

Each  half  ends  posteriorly  in  a  rounded  thickened  border,  which 
is  prolonged  above  and  below  into  a  point — ^the  comua :  of  these, 
the  upper  comu,  E,  is  the  longest,  and  the  lower  one,  F,  articu- 
lates with  the  cricoid  cartilage. 

Externally  muscles  of  the  pharynx  and  larynx  are  fixed  into  the 
thyroid  ;  and  interoally  it  receives  the  insertion  of  the  vocal  cords 
and  of  muscles  acting  on  those  cords. 

The  cricoid  cartilage,  G,  forms  a  ring  around  the  air  passage, 
and  is  much  deeper  behind  than  before,  like  a  signet  ring.  On 
its  upper  border  at  the  back  are  seated  the  two  arytaenoid  carti- 
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lages;  and  oatside  and  below  these  the  lower  comna  of  the 
thyroid  cartUage  rest  on  it.  Internally  it  is  smooth  and  is 
lined  by  mncoos  membrane  ;  and  externally  mnscles  are  attached 
to  it 

The  part  of  the  larynx  enclosed  by  this  cartilage  is  qnite  incx- 
tensible  ;  and  by  means  of  the  great  depth  of  the  cricoid  behind 
the  arytasnoid  cartilages  arc  raised  to  the  height  ncedfnl  for  the 
attachment  of  the  Tocal  cords  to  them. 

The  arytenoid  cartilages  are  something  like  a  pitcher  in  shape, 
and  arc  placed  at  the  back  of  the  larynx.  Each  is  pyramidal  in 
form,  with  the  base  resting  on  the  npper  bonier  of  the  cricoid 
cartilage,  and  the  apex  blending  with  the  cartilage  of  Santorini,  I. 
Narrow  and  smooth  internally  or  towards  its  fellow,  it  is  widened 
and  rough  externally  where  muscles  are  inserted  into  it.  Fig.  ii., 
H.  Its  posterior  part  is  hollowed,  and  lodges  the  aryto^noid 
mnsde ;  and  fi:om  its  fore  part  projects  a  spur  into  which  the 
Yocal  cord,  0,  is  fixed. 

This  is  the  most  moTcable  of  the  laryngeal  cartilages ;  and  as 
the  YOcal  cord  and  most  of  the  muscles  altering  the  condition  of 
that  cord  are  connected  with  it,  the  production  and  modification  of 
the  voice  are  infiuenced  by  its  position. 

The  remaining  small  cartilages  do  not  take  part  in  the  produc- 
tion of  the  voice,  though  they  may  assist  in  modifying  the  same 
after  it  is  formed,  and  they  are  therefore  of  secondan-  imjwrt. 
Five  in  number,  the  chief  of  them  acts  as  a  valve  to  the  upj>er 
opening  of  the  larynx,  and  is  called  epiglottis  :  the  others  are  two 
pairs,  one  being  named  cartilages  of  Santorini,  and  the  second, 
cartilages  of  Wrisberg. 

The  cartilages  of  Santorini,  I,  (comicula  laryngis)  are  placed  on 
the  tops  of  the  arytenoid  cartilages.  Wide  below  they  gradually 
taper  above,  the  points  bending  towards  each  other. 

They  bound  posteriorly  the  upper  laryngeal  opening ;  and, 
enveloped  by  the  mucous  membrane,  serve  for  the  attachment  of 
the  folds,  n,  bounding  laterally  that  opening. 

The  cartilages  of  Wrisberg,  K,  Fig.  ii.  (cuneiform  cartilages), 
are  placed  in  front  of  the  comicula  one  in  each  aryta^no-epiglottid 
fold  n.    Each  resembles  a  grain  of  rice  in  shape  and  size.    The 
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nse  of  these  is  not  known  :  they  are  not  connected  to  the  other 
cartilages  by  ligamentous  bands. 

The  epiglottis^  L,  stands  in  front  of  the  opening  into  the  larynx 
(Plate  xxvi.).  Shaped  like  a  leaf,  with  the  wide  part  up  and  the 
pedicle  down,  it  is  attached  by  fibrous  tissue  to  the  thyroid  carti- 
lage. Its  hinder  or  laryngeal  surface  has  a  smooth  coTering  of 
mucous  membrane  with  apertures  for  glands  in  its  substance ;  and 
the  fore  part  is  connected  to  the  tongue  by  a  central  and  two 
lateral  folds  of  mucous  membrane.  From  each  side  is  continued 
the  arytaeno-epiglottid  fold. 

This  valve  is  employed  in  closing  the  laryngeal  opening  during 
deglutition  (p.  212).  And  when  placed  over  the  opening  during 
the  production  of  vocal  sounds  it  causes  the  pitch  of  the  note  to 
be  lowered. 

ARTICULATIONS  OF  THE  CARTILAGES. 

The  larger  laryngeal  cartilages  are  articulated  together  by 
means  of  joints  where  the  extent  of  movement  is  great ;  and  the 
larynx  is  further  united  to  the  hyoid  bone  above  and  the  trachea 
below  by  fibrous  membrane. 

The  cricoid  and  thyroid  cartilages  are  articulated  at  two  points, 
viz.,  laterally  and  in  front. 

Laterally  there  is  a  joint  on  each  side  between  the  lower  comu, 
F,  of  the  thyroid  and  the  side  of  the  cricoid,  in  which  an  en- 
closing capsule  and  a  lining  synovial  membrane  are  present.  By 
means  of  this  joint  the  ftx)nt  of  the  thyroid  cartilage  can  be  ap- 
proximated to  or  removed  fit)m  the  cricoid.  When  the  thyroid  is 
depressed  the  vocal  cords  are  tightened,  and  when  it  is  raised  or 
carried  backwards  they  are  relaxed. 

Anteriorly  a  strong  elastic  membrane,  crico-thyraidy  N",  closes 
the  interval  between  the  two.  By  its  lower  edge  it  is  inserted 
into  the  upper  border  of  the  cricoid  as  far  back  as  the  arytaenoid 
cartilage ;  and  above  it  joins  the  lower  border  of  the  thyroid  for 
a  short  distance,  also  the  spur  on  the  front  of  the  arytsenoid,  and 
between  those  fixed  points  it  forms  a  free  edge,  0,  the  vocal  cord. 
This  free  upper  edge  can  be  tightened  or  rendered  lax  by  the 
thyroid  cartilage  being  depressed  or  raised. 
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tfayioid  cartilage  aboot  the  centre  of  h£  Tertkal  depth,  and  behind 
into  the  tqtar  at  the  base  of  the  arrtsnoid  cartilage.  In  the  male 
it  meanira  rather  more  than  half  an  inch,  and  in  the  female 
nfther  lew.  Thix  band  forms  the  upper  tree  edge  of  the  crico- 
thyroid ligament  (Tig.  ii^  N),  and  concisto  of  a  bundle  of  fine 
elastic  tiasue  coveted  by  thin  mucous  membrane. 

It  ban  two  free  surfaces,  one  internal  which  looks  to  its  fellow, 
and  one  abore  where  it  bounds  the  ventricle  ;  and  the  free  edge 
between  those  two  surfaces  is  the  part  that  is  made  to  vibrate  by 
the  outgoing  current  of  air. 

Sound  or  voice  is  produced  by  the  expired  air  throwing  into 
vibration  the  free  edges  of  the  two  lower  vocal  cords.  In  ordinary 
breathing  the  vibrating  edges  are  at  a  distance  from  each  other, 
and  divergent  behind,  and  the  air  passes  by  them  without  sound ; 
and  in  order  that  voice  should  be  produced  those  edges  require  to 
be  fqypioximated  and  put  parallel  to  each  other  by  muscles,  and 
so  to  be  brought  into  the  state  called  the  vocalizing  position. 

The  pitch  of  the  voice  varies  with  the  degree  of  tightness  or 
laxncss  of  the  vocal  cords.  If  the  cords  are  loose  a  deep  sound 
ensues,  but  if  they  are  tight,  a  high  tone  is  formed.  Alterations 
in  the  degree  of  tension  depend  upon  the  action  of  controlling 
muHclcB. 

The  glottis  (rima  glottidis),  R,  is  the  narrow  interval  or  chink 
between  the  true  vocal  cords.  Its  extent  is  greater  than  that  of  the 
cords,  for  it  reaches  across  the  larynx  ;  and  it  is  bonnded  on  each 
side  by  the  vocal  cord  and  the  arytsenoid  cartilage.  It  measures 
from  before  back  nearly  an  inch,  and  across  at  the  base  when 
dilated  about  a  third  of  an  inch  :  both  measurements  refer  to 
the  larynx  of  the  male.  In  the  female  the  size  is  less  by  two 
or  three  lines.  During  inspiration  the  space  is  larger  than  in 
expiration. 

Its  form  changes  with  the  dilatation.  In  a  state  of  rest  the  inter- 
val rcBcmblos  a  spear-head  with  the  shaft  placed  backwards ;  when 
dilated  it  is  triangular  in  form,  the  base  of  the  interval  being 
behind. 

The  vmtricle  of  the  larynxy  Q,  is  the  hollow  between  the  false 
and  true  vocal  cords  of  the  same  side ;  and  it  extends  from  the 
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thyroid  to  the  arytaenoid  cartilage.  The  bottom  of  the  hollow  is 
wider  than  the  opening  into  the  larynx  ;  and  at  its  upper  and 
anterior  part  it  communicates  with  the  sacculus  laryngis,  S.  Into 
this  hollow  the  mucous  membrane  sinks,  and  lining  the  same 
enters  the  laryngeal  pouch. 

This  space  by  its  position  isolates  the  true  vocal  cord 
from  the  wall  of  the  larynx,  and  permits  the  free  vibration  of 
that  band. 

The  laryngeal  pouch  (sacculus  laryngis),  S,  is  a  small  conic-al 
bag  of  the  mucous  membrane,  which  projects  upwards  from  the 
ventricle  of  the  larynx,  and  when  distended  reaches  as  high  as 
the  upper  border  of  the  thyroid  cartilage.  Fig.  ii.  gives  an 
inner  view  of  its  position  on  the  side  of  the  epiglottis  ;  and  in 
Fig.  i.  it  is  seen  from  the  outside  as  it  rises  above  the  thyi'o- 
arji^Bnoid  muscle,  P. 

Closed  and  dilated  above,  it  is  narrow  below ;  and  it  opens 
into  the  ventricle  by  a  small  hole,  which  is  diminished  somewhat 
by  a  projection  of  the  mucous  membrane.  Over  the  outer  surface 
are  scattered  numerous  mucous  glands  (sixty  or  seventy  in  num- 
ber) which  open  by  small  ducts  on  the  inner  surface,  and  pour 
their  secretion  over  the  contiguous  parts — viz.,  the  ventricle  and 
the  vocal  cords. 

The  mucoits  lining  of  the  larynx  forms  a  fold,  U,  (arytano- 
epiglottid,)  on  each  side  of  the  upper  orifice,  and  extends 
through  the  cavity  to  the  trachea.  Furnishing  a  very  thin 
covering  without  glands  to  the  vocal  cords,  it  sinks  into  the 
ventricle  between  them,  and  gives  rise  to  the  sacculus.  As  low 
as  the  vocal  cords  it  is  loosely  united  to  the  subjacent  parts  by 
areolar  tissue,  but  it  is  joined  closely  to  those  bands  without  the 
intervention  of  any  submucous  stratum.  In  consequence  of  tlie 
closeness  of  its  attachment  to  the  cords  the  swelling  from  fluid 
effused  into  the  areolar  tissue  in  oedema  of  the  glottis  does  not 
extend  below  that  point.  And  thus,  though  the  upper  orifice  of 
the  larynx  may  be  closed  by  the  swelling,  air  may  be  admitted  to 
the  lungs  by  an  artificial  aperture  through  the  crico-thyroid  mem- 
brane, N,  as  in  the  operation  of  laryngotomy,  because  this 
opening  will  be  situate  below  the  swollen  parts. 

Q 
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FiGUBE  I. — For  this  Drawing  the  dissection  was  prepared  by 
rcmoring  the  greater  part  of  the  right  half  of  the  ihvroid  carti- 
lage, and  then  taking  the  areolar  tissue  from  the  subjacent  muscles, 
ressels,  and  nerres.  Some  neires  which  enter  the  mncons  mem- 
brane behind  the  lamn  from  both  laimfreal  tronks  could  not  be 
preserred. 

On  the  right  side  of  the  tongue  the  extrinsic  muscles  have  been 
defined  as  thev  enter  it. 

In  this,  as  in  the  other  Figures,  the  hyoid  bone,  the  cartilages 
of  the  larynx  with  some  ligaments,  and  the  trachea  and  the 
thyroid  body  are  depicted. 


A.  Os  hyoides. 

B.  Thyroid  cartilage. 

C.  Cricoid  cartilage. 

D.  Trachea. 

E.  The  toDgne. 

F.  Palato-glossas  muscle. 

G.  Stylo-^ossuB. 

H.  Phanrngeo-glossuA. 
I.     Comicnla  larjn^s. 
J.    Crico-thyroid  intnil»rane. 
K.  Hyo-glossns  muscle. 


L.    The  epiglottis. 
M.   Genio-hyo-glosaua. 
X.   Thyro-hyoid  membrane. 
S.     Saccnlus  laryngis. 
T.    Thyroid  bodv. 
U.    Pyramid  of  the  thyroid  body. 
W.  Levator  glandule  thyrcoidec. 
X.    St}'lo-hyoid  ligament,   ossi- 
fied. ' 
Z.    Upper  part  of  the  oesophagus. 


MUSCLES  OF  THE  LARYNX. 


Some  of  the  intrinsic  laryngeal  muscles  act  more  immediately 
on  the  arytaenoid  cartilages,  approximating  them  to,  or  removing 
them  from  each  other;  and  control  the  width  of  the  glottis. 
Others  make  tense  or  lax  the  vocal  cords,  and  so  govern  the  pitch 
of  the  voice.    One  pair  of  muscles  depresses  the  epiglottis. 


O.  Depressor  of  the  epiglottis. 

P.  Thyro-arytHinoideus. 

Q.  Crico-aryta;noidcus  lateralis. 


R.   Crico-arytienoideus  posticus. 

V.  Arjiaenoideus. 

Y.  Crico-tliyroideus,  cut. 


Muscles  governing  the  size  of  the  glottis, — The  interval  between 
the  vocal  cords  can  be  widened  or  narrowed  by  tlie  three  following 
muscles. 
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The  crico-aryUznoideus  posticus^  R,  (J,  Fig.  iii.)  arises  from  the 
right  lateral  depression  on  the  back  of  the  cricoid  cartilage,  and 
is  inserted  above  into  the  base  of  the  arytaenoid  cartilage  at  the 
outer  side. 

When  this  muscle  acts  the  arytaenoid  cartilage  will  be  rotated 
around  its  vertical  axis,  and  the  anterior  spur  will  be  moved  out- 
wards away  from  the  middle  line.  By  this  movement  the  glottis 
is  widened  at  the  base,  and  the  upper  aperture  of  the  laiynx  is 
also  made  larger. 

The  crko-arytctiwideus  lateralis,  Q,  arises  from  the  upper  edge 
of  the  cricoid  cartilage  at  the  lateral  aspect ;  and  taking  a  back- 
ward direction  it  is  inserted  with  the  preceding  into  the  external 
prominence  at  the  base  of  the  arytaenoid  cartilage,  and  into  the 
contiguous  part  of  the  outer  surface. 

As  the  preceding  muscle  rotates  outwards  the  external  projec- 
tion of  the  cartilage,  the  lateral  crico-arytaenoideus  is  put  on  the 
stretch ;  but  as  soon  as  the  posterior  muscle  ceases  to  contract^ 
the  lateral  one  will  restore  the  displaced  cartilage  to  its  usual 
position.  This  muscle,  acting  by  itself,  will  turn  inwards  the 
anterior  spur,  and  diminish  the  width  of  the  glottis. 

The  aryfmiouleus,  V,  the  only  single  muscle  of  the  larynx,  closes 
the  interval  between  the  arytaenoid  cartilages.  It  consists  mostly 
of  transverse  fibres,  which  are  attached  to  the  hollowed  posterior 
surfaces  of  the  cartilages ;  also  of  two  superficial  bands  which 
are  directed  from  the  base  of  one  cartilage  to  the  apex  of  the 
other.  These  oblique  slips  cross  each  other  at  the  middle,  and 
join  in  front  the  thyro-arytaenoideus  and  the  depressor  epi- 
glottidis. 

The  fibres  of  the  muscle  contracting  will  draw  the  arytaenoid 
cartilages  towards  each  other,  and  diminish  the  width  of  the 
glottis.  And,  as  this  movement  approximates  the  vocal  cords,  the 
muscle  is  one  of  the  two  employed  in  placing  the  cords  in  the 
vocalizing  position.  The  muscle  diminishes  })ehind  the  width 
of  the  upper  laryngeal  orifice. 

Muscles  governing  the  pitch  of  the  voice. — The  muscles  making 
tight  or  loose  the  vocal  cords,  and  rendering  the  voice  either  high 
or  deep  in  tone,  are  the  two  subjoined. 

Q  2 
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The  thyro-arytanaideua  muscle,  P,  lies  outside  the  Tocal  cord  of 
the  same  side,  to  which  it  is  closely  united.  Anteriorly  it  arises 
from  the  lower  half  (in  depth)  of  the  thyroid  cartilage,  and  from 
the  contiguous  crico-thyroid  membrane ;  and  it  is  inserted  behind 
into  the  base  and  outer  surface  of  the  aiytaenoid  cartilage.  Its 
inner  and  lower  fibres  are  transverse,  but  the  outer  ascend  and . 
join  the  depressor  of  the  epiglottis,  0. 

Through  the  action  of  this  muscle  the  arytaenoid  will  be  drawn 
forwards  towards  the  thjToid  cartilage,  and  the  vocal  cord  of  the 
same  side  will  be  relaxed,  as  when  deep  or  grave  sounds  are  pro- 
duced. The  muscle  is  supposed  (Willis)  to  have  the  power  of 
placing  the  inner  vibrating  edge  of  the  vocal  cord  parallel  to  its 
fellow. 

The  crico-ihijroid  muscle,  Y,  can  be  seen  entire  in  Plate  xxiv. 
Placed  on  the  front  of  the  larynx,  it  arises  from  the  side  and  fore 
part  of  the  cricoid  cartilage ;  and  it  is  inserted  into  the  inferior 
comu,  and  the  lower  border  of  the  thyroid  cartilage  nearly  to  the 
middle  line. 

Supposing  the  attachment  to  the  cricoid  cartilage  to  be  the 
fixed  point,  the  muscles  of  opposite  sides  will  bring  down  the 
thyroid  cartilage  in  front.  By  this  movement  the  interval  be- 
tween the  arj'tsenoid  and  thyroid  cartilages  is  increased,  and  con- 
sequently the  vocal  cords  are  tightened,  and  put  into  the  state 
necessary  for  the  production  of  a  high  note.  If  the  thyroid  is 
supposed  the  fixed  point  the  front  of  the  cricoid  will  be  raised, 
whilst  the  back  with  the  arytaenoid  cartilages  will  be  lowered,  and 
the  vocal  cords  will  be  likewise  stretched. 

The  depressor  of  the  epiglottis,  0,  (thyro-arytaeno-epiglottideus) 
is  a  thin  and  indistinct  layer  of  muscular  fibres,  which  is  con- 
tained in  the  arytaeno-epiglottid  fold,  U,  and  consists  usually  of 
two  parts.  The  chief  bundle  of  fibres  comes  from  the  top  of  the 
arytaenoid  cartilage,  where  it  is  continuous  with  the  thyro-arytae- 
noideus  and  aryteenoideus  muscles ;  and  the  other  slip  is  attached 
to  the  thyroid  cartilage  near  the  insertion  of  the  epiglottis. 
The  fibres  of  the  muscle  ascend  on  the  side  of  the  opening  of 
the  larynx,  and  are  inserted  into  the  margin  of  the  epiglottis. 

The  lower  fibres  of  the  muscle  cross  the  top  of  the  sacculns 
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laryngis,  and  are  supposed  by  Mr.  Hilton  to  compress  the  sac : 
this  part  has  been  named  by  him  aryUzno-epigloUidms  inferiorJ* 

In  swallowing  the  epiglottis  may  be  lowered  by  the  action  of 
the  muscles  of  both  sides,  after  the  larynx  has  been  elevated; 
and  the  laryngeal  orifice  can  be  diminished  by  the  shortening  and 
moving  inwards  of  the  arytaeno-epiglottid  fold.  In  the  produc- 
tion of  very  deep  notes  the  muscles  draw  down  the  epiglottis  oyer 
the  aperture  of  the  larynx. 

NERVES  OF  THE  LARYNX. 

There  are  two  laryngeal  nerves  on  each  side,  the  superior  and 
inferior.  One  is  supplied  nearly  altogether  to  the  mucous  mem- 
brane, and  the  other  chiefly  to  muscles. 


1.  Upper  laryngeal  nerve. 

2.  Branches  to  the  raucous  mem- 

brane of  the  larynx. 

3.  Branch  for  the  arytainoideus. 

4.  Branch  to  join  inferior  laryn- 

geal. 

5.  Inferior   laryngeal    or   recur- 

rent nerve. 


6.  Branch  to  join  upper  laryn- 

geal. 

7.  Branch  to  muscles. 

8.  Hypoglossal  nerve. 

9.  Glosso-pharyngeal  nerve« 
10.  Gustatory  nerve. 


The  upper  laryngeal  nerve,  1,  pierces  the  thyro-hyoid  membrane, 
and  divides  into  branches.  From  the  branch,  2,  offsets  are  dis* 
tributed  to  the  root  of  the  tongue,  and  to  the  mucous  membrane 
of  the  larynx ;  between  the  border  of  the  epiglottis  and  the  true 
vocal  cord,  one  or  two  pierce  the  depressor  of  the  epiglottis.  The^ 
branch  3  enters  the  arytaenoideus  muscle,  V,  and  supplying  it^ 
passes  through  to  the  mucous  lining  of  the  larynx.  From  the 
branch,  4,  offsets  are  furnished  to  the  pharyngeal  mucous  mem- 
brane ;  and  this  joins  finally  the  recurrent  laryngeal  nerve. 

Before  the  nerve  enters  the  larynx  it  gives  off  high  in  the 
neck  the  external  laryngeal  branch  (Plate  xxiv.  4),  which  ends  in 
the  crico-thyroideus  musde,  Y,  supplying  it  entirely. 

The  upper  laryngeal  is  the  sensory  nerve  of  the  mucous  mem- 


*  Description  of  the  sacculus  or  pouch  in  the  human  larynx.     By  Mr^ 
John  Hilton.     Guy*a  Hospital  Reports,  vol.  2.     Lond.  1837,  p.  51». 
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bnne  of  the  larrnx  »  low  as  the  tzue  Tocal  coH ;  and  br  its 
extreme  sensibilitT  h  gnuds  the  upper  put  of  the  pftse^e  agunst 
the  enrrance  of  aiir±in£:  bet  the  air.  As  scon  as  a  particle  of 
food  or  drink  tenches  the  Lining  membrane  the  re^ pirarorr muscles 
are  called  into  plar  br  a  r&^ex  acu  and  the  foceism  body  is  ex- 
pelled  bj  conghing.  In  the  attempt  to  breathe  an  irrespirable 
gas  the  passage  is  dosed  bj  the  ci*ntraction  of  the  sarroanding 
muscles,  also  through  a  reflex  act.  When  the  nerre  is  cut  acroas 
in  an  animal  during  life  the  sensibilitj  of  the  part  is  lost,  and 
food  mav  enter  the  larvnx. 

To  the  crico-thyroidens  muscle,  which  it  supplies  alone,  it  gires 
motor  power  as  well  as  sensibility ;  and  to  the  arytaenoidenfis  to 
which  with  the  recorrent  it  famishes  offsets,  it  imparts  only 
aensibilitr. 

The  inferior  laryngeal  or  recurrent  nerre,  5.  ascends  orer  the 
side  of  the  cricoid  canilage,  and  ends  in  muscular  offsets  beneath 
the  thyroid.  At  first  the  nenre  supplies  branches  to  the  mucotis 
membrane  of  the  pharynx,  and  the  commimicating  branch,  6« 
which  joins  the  upper  laryngeal  under  the  thyroid  cartilage.  The 
contintiation  of  the  nerve,  7,  then  terminates  in  branches  for 
muscles : — one  belongs  to  the  crico-aryta?noideus  posticuss  R ;  a 
second,  which  passes  beneath  the  cric-arrtau.  post.,  enters  the 
aiytsenoideus,  V;  and  another  gives  nerves  to  the  crico- 
arjtaenoidcus  lateralis,  Q,  and  the  thyro-aryta?noideus,  P.  In 
short  the  nerve  supplies  all  the  special  laiyngeal  muscles  except 
the  crico-th}Toideus,  Y,  which  receives  the  external  laiyngeal 
branch  of  the  superior  laryngeal  nerve.* 

The  recurrent  is  the  motor  nerve  of  the  muscles  acting  on  the 


•  Anatomists  arc  silent  for  the  most  part  respecting  the  nerve  to  the  rousrlo 
here  called  depressor  of  the  epiglottis ;  but  Mr.  Hilton  states  <Guy*s  Hospital 
Reports,  vol  2,  1837)  as  the  result  of  "  repeated  and  careful  dissections  ** 
that  it  is  supplied  from  the  recurrent  ner\'e  by  means  of  two  filaments  which 
•re  prolonged  from  the  branch  of  the  same  nerve  to  the  thyro-arytwnoideus. 
Neither  in  my  own  dissections,  nor  in  those  of  Mr.  P.  B.  Mason,  demonstrator 
of  Anatomy,  and  Mr.  J.  S.  Cluff,  a  distinguished  student,  could  any  separate 
branch  be  traced  from  the  recurrent  nerve  to  the  muscle.  Mr.  Cluffmaile 
six  special  examinations  of  the  human  larynx,  one  of  the  lar^'ux  of  a  donkey, 
and  one  of  the  lai^'nx  of  a  cat. 
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vocal  cords,  to  all  of  which,  except  to  the  crico-thyroideuB,  it  gives 
branches.  But  it  must  bestow  sensibility  by  means  of  the  oflfisets 
ramifying  in  the  mucous  membrane. 

If  the  recurrent  nerves  are  cut  through,  the  muscles  are 
paralysed ;  and  as  the  vocal  cords  cannot  be  placed  in  the  vocals 
izing  position,  and  cannot  receive  the  necessary  degree  of  laxity  or 
tension,  voice  cannot  be  produced. 

VESSELS  OF  THE  LARYNX. 

Two  arteries  on  each  side,  which  are  companions  to  the  nerves, 
ramify  in  the  larynx  ;  they  are  named  upper  and  lower  laryngeal. 
Other  small  arteries  from  the  upper  thyroid  enter  the  larynx  below 
by  perforating  the  crico-thyroid  membrane. 

a.  Up])er  laryngeal  artery.  /    Muscular  branch  of  lower  laryn- 

b.  Ascending  branch     )   ^^  *he  geaL 

c.  Descending  branch   )  ^^^^  9-   Inferior  laryngeal  artery. 

.       y        y      J' .  h.  Branches    of    superior    thyroid 

d.  Communicating   branch   of  the  ^^^  ^  ^^  ^^^^^^^  ^^ 

upper  laryngeal.  ^,    Branches  of  inferior  thyroid  ar- 

e.  Communicating  branch  of   the  ^^  ^^^  ^^^^  ^^  ^^^ 

lower  laryngeal  artery.  ^j^^^.^  ^^^ 

The  upper  laryngeal  artery,  a,  resembles  the  nerve  of  the  same 
name  in  its  branches,  but  it  is  not  distributed  so  exclusively  to 
the  mucous  membrane.  The  offsets,  h  and  Cy  supply  the  mucous 
membrane  from  the  root  of  the  tongue  to  the  chorda  vocalis ;  and 
from  f ,  arteries  are  furnished  to  the  muscles,  0,  P,  and  Q,  under  the 
thyroid  cartilage,  and  to  the  crico-thyroideus,  Y.  The  branch,  d^ 
anastomoses  with  the  inferior  laryngeal  both  under  the  thyroid 
cartilage,  and  in  the  mucous  membrane  of  the  pharynx. 

The  inferior  laryngeal^  g,  gives  branches  to  the  posterior 
laryngeal  muscles,  R  and  V,  and  to  Q  in  part ;  and  it  joins  the 
upper  laryngeal  outside  the  thyro-arytaenoideus  muscle  P. 
Branches  of  it  enter  the  mucous  membrane  of  the  pharynx,  and 
communicate  again  with  the  upper  laryngeal  by  tlie  offset,  e. 

Veins  accompany  the  arteries.  The  upper  laryngeal  opens 
through  the  superior  thyroid  vein  into  the  internal  jugular  trunk; 
and  the  lower  sends  its  blood  into  the  innominate  vein  along  the 
inferior  thyroid  branch. 
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THE  THYROID  BODY  AND  THE  TRACHEA. 

In  a  side  view,  the  thyroid  body,  T,  is  only  partly  yisible. 
This  organ  is  larger  in  the  female  than  the  male,  and  is  more 
developed  in  the  foetns  than  in  the  adnlt  relatively  to  the  rest  of 
the  body :  its  nse  is  not  known. 

It  is  placed  opposite  the  upper  part  of  the  trachea ;  and  consists 
of  two  lobes,  right  and  left,  which  are  firmly  attached  to  the 
windpipe,  and  project  upwards,  one  on  each  side,  as  far  as  the 
thyroid  cartilage.  A  narrow  part,  the  isthmus,  joins  the  lobes 
below  in  front  of  the  trachea.  Each  lobe  is  pointed  above  and 
wide  below ;  and  it  lies  between  the  larynx  and  the  common 
carotid  artery,  where  it  is  covered  by  the  depressor  muscles  of  the 
hyoid  bone  (Plate  xxiv.). 

Projecting  upwards  from  the  left  lobe,  or  from  the  isthmus,  is 
a  small  tapering  part,  U, — the  pyramid,  which  is  connected  to  the 
08  hyoides  by  a  band  of  fibrous  tissue.  Sometimes,  as  in  the 
Drawing,  a  thin  muscular  slip,  W,  levator  glanduhz  thyreoidec^ 
unites  the  pyramid  with  the  hyoid  bone. 

Brownish  red  or  purplish  in  colour,  it  consists  of  small  masses 
or  lobules  about  as  large  as  the  little  finger  nail.  It  does  not 
possess  any  excretory  duct.  On  cutting  into  it  a  thick  yellowish 
fluid  escapes  from  small  closed  capsules  or  vesicles. 

The  swelling  of  the  throat  known  as  a  wen  or  Derbyshire  neck, 
is  caused  by  hypertrophy  and  enlargement  of  the  thyroid  body. 

Bloodvessels. — Two  large  arteries  on  each  side  ramify  in  this 
body.  The  upper  ihyroidy  A,  a  branch  of  the  external  carotid, 
enters  the  apex  of  the  lobe,  but  it  distributes  some  branches  over 
the  surface,  which  join  the  other  arteries.  The  lower  fht/roid,  Ar, 
is  usually  larger  than  the  upper,  and  is  a  branch  of  the  subclavian 
trunk :  it  penetrates  the  base  of  the  lobe,  and  offsets  ramify- 
over  the  under  surface.  All  the  arteries  communicate  freely 
toorether. 

Three  large  thyroid  veins  issue  on  each  side.  Two,  upper  and 
lower  thyroid,  run  with  the  arteries  of  the  same  name,  and  end — 
the  former  in  the  internal  jugular,  and  the  latter  in  the  inno- 
minate vein.    A  middle  thyroid  vein  leaves  the  middle  of  the 
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lobe,  and  crossing  the  common  carotid  artery  joins  the  internal 
jugular  trunk. 

The  trachea  or  windpipe,  D,  reaches  from  the  larynx  to  the 
thorax,  and  divides  in  that  cavity  into  two  pieces  or  bronchi — one 
for  each  lung.  Placed  in  front  of  the  oesophagus,  Z,  along  the 
middle  line  of  the  body,  it  is  round  and  firm  in  front,  but  flat 
and  soft  behind,  and  is  always  pervious  to  the  air.  Its  trans- 
verse width  is  about  an  inch  in  the  male,  but  less  in  the  female. 
Its  fore  and  hinder  parts  diflfer  much  in  their  composition. 

The  firm  fore  part  of  the  tube  consists  of  dense  fibrous 
membrane,  which  incases  separate  pieces  of  cartilage  about  one 
sixth  of  an  inch  wide,  and  forming  three  fourths  of  a  circle. 
Each  piece  has  its  convexity  directed  forwards ;  and  the  whole 
keep  apart  the  walls  of  the  tube.  Behind  where  the  tube  is 
flattened  it  is  constructed  by  fibrous  membrane  (X,  Fig.  iii.) 
continuous  with  that  containing  the  pieces  of  cartilage ;  and 
beneath  it  is  a  layer  of  transverse  muscular  fibres,  together  with 
some  superficial  bundles  of  short  longitudinal  fibres. 

Lining  the  trachea  is  a  mucous  membrane  covered  with  a 
columnar  and  ciliated  epithelium ;  and  beneath  the  same  is  a 
layer  of  elastic  tissue  which  is  collected  into  bundles  in  the  flat 
part  of  the  tube.  Many  glands  are  placed  beneath  the  mucous 
membrane ;  and  the  largest  occupy  the  back  of  the  tube  where 
some  are  external  to  the  fibrous  and  the  muscular  layer. 


DESCRIPTION  OF  PUTE  XXVIIL 


These  three  Figures  of  vertical  sections  of  the  nose  will  indicate 
the  boundaries  of  that  cavity,  and  the  openings  into  it. 

For  Figure  i.,  the  right  half  of  the  nasal  cavity  was  cut  through 
vertically,  and  the  septum  nasi  was  removed, — the  fore  part  of 
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the  sknll  haTing  been  prerionsly  detached  for  the  dissection  of 
the  phar}Tix. 

The  nose  was  sawed  through  on  the  left  of  the  septum  for 
Fignre  ii. ;  and  pieces  of  the  middle  and  inferior  spongy  bones 
were  cnt  out  to  render  erident  the  openings  into  the  meatuses. 

And  for  Figure  iii.  the  mucous  membrane  was  remoyed  from 
the  septum  nasi,  after  the  saw  had  been  carried  Tertically  throu^ 
the  left  nasal  fossa. 


BOUNDARIES  OF  THE  NASAL  CAVITY. 

Some  of  Uie  boundaries  appear  in  all  the  Figures,  and  the  same 
letters  of  reference  are  used  for  them. 


A.   Middle  part  of  the  roof  of  the 

nasal  fossa. 
B."  Fore  jwirt  of  the  roof. 

C.  Back  of  the  roof. 

D.  Floor  of  the  nasal  cavity. 

E.  Dilatation  within  the  nostril. 

F.  Upper  spongy  bone. 

G.  Middle  spongy  bone. 
H.  Lower  spongy  bone. 

I.    Upper  meatus  of  the  nose. 
J.    Middle  meatus. 
K.  Lower  meatus. 
L.    Sphenoidal  sinus. 
M.  Frontal  sinus. 


N.  Funnel-shaped   prominence  of 

the  ethmoid  bone. 

O.  Aperture  of  the  nasal  duct. 

P.  Opening  of  the  Enstachiau  tube. 

Q.  Soft  palate  cut  through. 

R.  Descending  plate  of  the  ethmoid. 

S.  Vomer. 

T.  Cartilage  of  the  septum. 

U.  Cartilage  of  the  a(>erture. 

V.  Phar^-nx. 

W.  Genio-hyo-glossus  muscle. 

X.  Epiglottis. 

Y.  Os  hyoides. 

Z.  Thyroid  cartilage. 


Each  half  of  the  nose  cavity  is  a  flattened  space,  which  com- 
municates with  the  face  and  the  pharynx,  and  with  the  hollows  or 
sinuses  in  the  surrounding  bones.  It  intervenes  between  the  base 
of  the  skull  and  the  mouth,  and  occupies  the  interval  between  the 
eye  sockets.  The  bones  of  the  face  and  skull  enter  into  its 
construction ;  and  the  boundaries  are  named  roof  and  floor,  inner 
and  outer  wall. 

Tlie  floor,  D,  is  horizontal  and  smooth ;  and  its  bony  frame- 
work consists  of  the  palate  pieces  of  the  upper  maxillary  and 
palate  bones. 

The  roof  reaches  from  the  nostril  to  the  posterior  naris,  and  is 
sloped  before  and  behind.  Its  centre  is  formed  by  the  tliin 
cribrifonn  plate  of  the  ethmoid,  A,  and  is  nearly  straight ;  the 
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fore  part  is  made  up  of  the  frontal  and  nasal  bones,  and  the 
lateral  cartilage ;  and  the  hinder  part  is  bounded  by  the  anterior 
and  inferior  surfaces  of  the  body  of  the  sphenoid,  with  the 
sphenoidal  spongy  and  palate  bones. 

The  inner  >Yall  is  the  septum  or  partition  between  the  fossae  of 
opposite  sides.  In  it  are  the  descending  plate  of  the  ethmoid,  B^ 
the  Tomer,  S,  and  the  triangular  cartilage,  T. 

The  outer  wall  is  marked  by  projecting  osseous  piec^  with 
subjacent  hollows,  and  is  constructed  of  several  bones.  From 
before  back  the  following  is  the  order  of  succession,  viz. :  os  nasi, 
upper  jaw,  lachrymal,  ethmoid,  and  palate  bones,  with  the 
internal  pterygoid  plate  of  the  sphenoid  bone.  Below  the  nasal, 
in  front,  is  found  the  lateral  cartilage. 

The  width  of  the  nasal  fossa  is  larger  below  than  above ;  and  at 
the  floor  close  to  the  septum  is  the  greatest  space  available  for 
passing  an  instrument  through  the  cavity.  Across  the  upper  part 
of  the  fossa  the  spongy  bones  project,  so  as  nearly  to  touch  the 
septum.  From  before  back  the  length  measures  .about  three 
inches  along  the  floor,  and  the  depth  amounts  to  two  inches  at 
the  centre. 

In  front  is  the  opening  called  the  nostril :  this  is  an  elongated 
hole  which  is  surrounded  except  behind  by  the  cartilage  of  the 
aperture,  U,  and  is  always  open.  For  the  distance  of  half  an  inch 
within  the  nostril  is  a  dilatation,  E,  large  enough  to  take  the  end 
of  the  finger,  which  is  lined  by  skin  provided  with  hairs  or 
vibrissae.  Behind,  the  space  communicates  with  the  pharynx  by 
the  posterior  naris  (Plate  xxvi.). 

In  breathing  the  air  passes  ordinarily  through  the  lower  half 
of  the  nasal  fossa,  but  by  sniffing,  as  in  the  attempt  to  recognise 
faint  odours,  the  current  can  be  directed  upwards  to  the  region 
where  the  olfactory  nerve  ramifies. 

Through  the  lower  part  of  the  nasal  fossa  the  opening  of  the  Eus- 
tachian tube,  P,  can  be  reached.  To  enter  that  tube  an  instrument 
should  have  the  requisite  size  and  curve,  and  should  be  directed 
along  the  floor  close  to  the  septum  until  it  reaches  the  posterior 
narLs;  then  the  point  is  to  be  turned  upwards  and  outwards  into 
the  aperture.  In  like  manner  a  flexible  tube  can  be  passed  through 
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the  caTitj  to  the  |rfiai7iix  for  the  porpose  of  oonTeying  liquid 
food  into  the  stomach. 

Blood  escaping  into  the  nasal  carity  from  rapture  of  the 
ressels  of  the  macons  lining  reqaires  to  be  confined  within  the 
space  when  the  loss  of  a  fresh  quantity  may  be  injurious  to  h«altli 
or  endanger  life.  In  closing  the  nasal  fossa  the  posterior  naris  ia 
stopped  first  bj  a  plug  inserted  through  the  mouth  in  the  foUow* 
ing  manner : — ^An  elongated  dossil  of  lint  or  cotton  wool  of  the 
size  of  the  opening  is  to  haye  a  piece  of  silk  or  small  twine  tied 
around  the  middle,  so  as  to  leaye  the  ends  about  a  foot  long. 
Next,  a  bit  of  wire  (not  too  stiff),  with  a  noose  at  the  end  and 
rather  curyed  downwards,  is  to  be  pushed  along  the  floor  of  the 
nose  and  behind  the  soft  palate  until  it  caji  be  seen  through  the 
open  mouth.  One  of  the  string  ends  should  be  inserted  through 
the  noose  with  a  pair  of  forceps,  the  other  being  retained  in  the 
left  hand.  By  withdrawing  the  wire  the  string  will  be  brought 
out  through  the  nostril ;  and  by  means  of  that  piece  of  string  the 
plug  can  be  dragged  through  the  mouth,  and  round  the  soft  palate 
with  the  aid  of  the  left  fore  finger  to  the  posterior  naris.  The 
two  strings  may  be  then  tied  between  the  nose  and  mouth. 
Finally  to  complete  the  closure  of  the  nasal  cayity  the  nostril  is  to 
haye  a  plug  inserted  into  it. 

When  the  surgeon  considers  the  bleeding  not  likely  to  return  the 
plugs  are  to  be  taken  away.  For  the  removal  of  the  anterior  one 
the  proceeding  is  simple,  but  the  posterior  has  to  be  taken  out 
through  the  mouth  in  this  way : — The  knot  being  untied,  the  plug 
is  to  be  dislodged  from  its  position  by  pulling  downwards  and 
backwards  with  a  forceps  the  string  in  the  mouth;  and  that 
body  is  then  to  be  conducted  round  the  soft  palate  to  the 
exterior. 

SPONGY  BONES  AND  THE  MEATUSES. 

Three  curved  bones,  Fig.  i.,  project  into  the  nasal  cavity  from 
the  outer  wall ;  they  are  named  from  their  form  spongy  or  turbi- 
nate ;  and  from  their  position,  upper,  middle,  and  lower.  These 
osseous  pieces  do  not  extend  the  whole  length  of  the  outer  wall. 
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but  are  coniined  to  a  part  limited  by  two  lines  continued  up* 
wards — one  from  the  front  and  the  other  fix)m  the  back  of  the 
hard  pakte. 

The  upper  spongy  bone,  F,  is  a  process  of  the  lateral  mass  of  the 
OS  ethmoides ;  and  it  occupies  the  posterior  half  of  the  interval 
before  mentioned. 

The  middle  spongy  bone,  G,  is  also  a  process  of  the  ethmoid, 
and  forms  the  lower  curved  edge  of  the  lateral  mass  of  that 
bone :  usually  it  reaches  all  across  the  space  included  by  the  two 
vertical  lines. 

The  inferior  spongy  bone,  H,  one  of  the  facial  bones,  is  larger 
than  the  others,  and  its  length  rather  exceeds  the  limits  of  the 
space  referred  to. 

The  spongy  bones  are  thin  and  brittle ;  and  as  they  are  convex 
on  the  inner  surface  and  concave  on  the  outer,  channels  or  mear 
tuses  exist  between  them  and  the  wall  to  which  they  are  attached. 
They  are  covered  by  the  mucous  membrane,  and  afford  greater 
surface  for  the  ramifications  of  the  nerves  and  bloodvessels. 

The  msatuseSf  Fig.  i.,  are  the  lengthened  spaces  between  the 
spongy  bones  and  the  outer  wall ;  and  they  are  the  same  in  num- 
ber as  those  bones.  Occasionally  there  is  a  rudiment  of  a  fourth 
space  above  the  rest,  as  in  Fig.  ii. 

The  upper  meatus,  I,  less  deep  and  long  than  the  others,  com- 
municates with  the  posterior  ethmoidal  cells  by  an  aperture  or 
apertures  at  the  fore  part  (Fig.  ii.). 

The  middle  meatus,  J,  has  several  openings  in  it  from  hollows 
in  the  surrounding  bones ;  and  in  Fig.  ii.  the  middle  spongy  bone 
is  represented  cut  through  to  show  the  apertures.  At  the  front 
of  the  meatus  is  an  elongated  eminence,  N,  of  the  ethmoid  bone, 
with  two  grooves,  one  before  and  the  other  behind  it :  the  anterior 
groove  leads  upwards  into  the  frx)ntal  sinus,  M,  and  the  posterior 
opens  into  the  anterior  ethmoidal  cells.  Close  above  the  lower 
part  of  the  prominence  referred  to,  and  midway  between  the 
letters  J  and  N  is  the  small  round  hole  of  the  antrum  maxillare. 

The  inferior  meatus,  E,  receives  the  ductus  ad  nasum ;  and  to 
see  this  the  lower  spongy  bone  will  require  to  be  cut  through  in 
front.     In  the  dried  bone  the  canal  for  the  tears  has  a  wide  fim- 
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net-shaped  end  in  the  meatus ;  hot  in  the  recent  state  a  piece  of 
the  lining  membrane  of  the  nose  is  stretched  over  the  aperture 
forming  a  Take  for  \u  and  leaves  only  a  small  oblique  pas8i^  for 
the  tears.  In  the  Figure  the  size  of  the  opening,  O,  is  to  be  seen. 
Usually  the  flap  closes  the  aperture,  and  prevents  air  from  being 
driven  out  of  the  nose  into  the  lachrymal  canals.  An  instmment 
entering  the  duct  from  below  must  necessarily  injure  the  valve. 

One  sinus,  viz.,  that  of  the  body  of  the  sphenoid  bone,  L,  does 
not  0{)en  into  a  meatus :  its  aperture,  which  is  rather  large,  maj 
be  seen  on  the  slanting  hinder  i)art  of  the  rood 

THE  MUCOUS  MEMBRAXE  AND  THE  BLOOD  VESSELS. 

The  mucous  membrane,  named  pituitary  and  Schneiderian, 
clothes  the  cavity,  uniting  with  the  periosteum  of  the  bones,  and 
joins  the  skin  in  front,  and  the  lining  of  the  pharynx  posteriorly. 
It  is  continued  over  the  foramina  transmitting  vessels  and  nerves 
into  the  cavity,  so  as  to  close  them  ;  but  it  sinks  into  the  apertures 
leading  into  the  sinuses  in  the  surrounding  lx)nes,  and  lines  those 
air  spaces,  whilst  it  diminishes  somewhat  the  size  of  their  openings. 
Through  the  nasal  duct  it  is  continued  upwards  to  the  lachrymal 
sac,  and  forms  below  a  thin  valve,  0,  which  shuts  the  opening. 

In  the  lower  half  of  the  nasal  cavity  the  membrane  is  thick 
and  vascular,  particularly  over  the  septum  nasi  and  the  lower 
spongy  bone ;  and  it  increases  the  surface  of  the  latter  by  being 
prolonged  from  the  lower  margin.  Its  epithehum  is  columnar 
and  ciliated,  except  in  the  dilatation  near  the  nostril  where  it 
joins  the  epidermis  and  is  laminar :  at  this  same  spot  it  is  pro- 
vided with  papillae,  and  witli  long  hairs  or  vibrissas.  Large 
mucous  glands  abound  in  tlie  lower  part  of  the  nose,  and  their 
apertures  cover  the  surface. 

In  the  upper  part  of  the  nose  the  mucous  layer  is  less  thick 
and  vascular,  and  is  of  a  yellowish  colour.  The  epithelium  is 
thick,  esi)ecially  over  the  olfactory  region,  and  is  laminar  according 
to  Bowman ;  though  other  observers  state  that  it  is  ciliated  at 
spots,  and  is  columnar.  The  glands  are  numerous.  In  the 
olfactory  region  these  resemble  the  sweat  glands  of  the  skin,  and 
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open  in  rows  between  the  nerve  branches :  their  long  ducts  are 
lined  by  scaly  epithelinm. 

Bloodvessels.  As  the  arteries  are  not  injected,  suffice  it  to  say 
that  they  are  derived  chiefly  from  the  internal  maxillary,  and 
come  through  the  spheno-palatine  foramen.  A  few  enter  through 
the  apertures  in  the  roof  from  the  ophthalmic  artery ;  and  near 
the  nostril  are  branches  of  the  facial.  In  the  pituitary  membrane 
they  form  a  network ;  and  on  the  surface  and  free  edges  of  the 
two  lower  spongy  bones  they  ramify  in  plexuses  beneath  the 
membrane. 

The  veins  accompany  the  arteries,  and  form  large  venous 
plexuses  on  the  septum  nasi  and  the  middle  and  lower  spongy 
bones.  Through  the  apertures  in  the  cribriform  plate  of  the 
ethmoid,  the  veins  of  the  nasal  cavity  communicate  with  those  in 
the  cranium. 

THE  OLFACTORY  REGION  AND  THE  NASAL  NERVES. 

In  the  mucous  membrane  at  the  top  of  the  nasal  cavity  the 
olfactory  nerve  ends,  and  the  power  of  smelling  resides.  To  this 
part  the  term  olfactory  region  has  been  applied  by  Mr.  Bowman. 
Its  situation  is  under  the  cribriform  plate  of  the  ethmoid  bone ; 
and  it  extends  down  for  about  an  inch  on  the  septum  nasi  and 
the  outer  wall. 

Over  the  limits  of  this  region  the  mucous  membrane  is  thin,  as 
before  said,  with  thick  scaly  epithelium,  and  the  glands  are  like 
sweat-glands.  The  vessels  construct  a  network  in  the  adult ;  but 
in  the  foetus  Mr.  Bowman  found  on  injecting  them  loops  here 
and  there  with  enlargements,  suggesting  to  him  the  idea  of  rudi- 
mentary papillae. 

Olfactory  nerve. — The  offsets  of  the  olfactory  nerve  enter  the 
nose  through  the  foramina  in  the  cribriform  plate  of  the  ethmoid 
bone;  and  penetrating  the  mucous  membrane  they  divide  and 
subdivide  in  a  plexiform  manner  till  they  are  reduced  to  the 
necessary  degree  of  fineness;  but  the  mode  of  ending  of  the 
nerve  filaments  is  not  known.  Recent  researches  (Schultze)  point 
to  the  ending  of  the  branches  in  olfactory  or  nerve-cells,  which 
resemble  somewhat  columnar  epithelium,  and  project  to  the  free 


240  DISSECTION  OF  THE  NOSE. 

snrface  amongst  the  cells  of  the  epithelium.*  In  their  stniclure 
the  neire  fibrils  resemble  the  sympathetic  more  than  other  neireSi 
for  they  are  gnmalar,  and  sure  provided  with  oral  corpuscles  which 
become  risible  on  the  addition  of  acetic  acid. 

Upon  this  nerre  the  power  of  recognising  odonrs  depends.  In 
ordinary  breathin?:,  when  the  air  traverses  chieflv  the  lower  half 
of  the  nasal  cavity,  faint  odonrs  fail  to  give  indication  of  their 
presence;  bnt  if  the  air  is  carried  upwards  into  the  o1£eu^ij 
region  by  sniffing,  the  odorous  particles  dilSused  in  the  air  will  be 
detected,  because  they  are  brought  more  completely  into  contact 
with  the  nerves.  Touching  the  olfactory  region  with  a  solid  body, 
as  with  a  probe,  does  not  excite  the  sensation  of  smell ;  but  disease 
of  the  brain  sometimes  gives  origin  to  supposed  offensive  odonis. 

Fifth  nerve. — Through  the  following  offsets  of  the  first  and 
second  trunks  of  the  fifth  nerve,  the  pituitary  membrane  is 
supplied. 

The  nasal  nerve  of  the  ophthalmic  trunk  ramifies  in  the  fore 
part  of  the  cavity  from  the  roof  to  the  nostril ;  and  acts  as  the 
guardian  nerve  of  the  anterior  opening  by  endowing  the  part 
referred  to  with  great  sensibility.  Irritation  of  the  anterior 
portion  of  the  nasal  cavity  gives  rise  tluvugh  this  nerve  to  the 
reflex  act  of  sneezing,  with  the  view  of  dislodging  the  unusual 
stimulus  by  a  strong  current  of  air  rapidly  expelled. 

The  8i)heno-palatine  bnmches  of  the  up}>er  maxillary  nerve 
furnish  offsets  through  Meckel's  ganglion  to  all  the  remainder  of 
the  cavity :  these  branches  pass  for  the  most  part  through  the 
spheno-palatine  foramen.  Common  sensibility,  and  the  nutrition 
of  the  mucous  membrane,  are  dependent  uix)n  this  trunk  of  the 
fifth  nerve. 


•  Manual  of  Human  Microscopic  Anatom}*.     By  A.  Eblliker.     Lond.  1860, 
p.  604.     In  this  work  reference  is  given  to  the  writings  of  Hon*  SchulUe. 
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This  Figure  illustrates  the  dissection  of  the  posterior  part  of 
the  perinaeum. 

Boumlaries  of  the  perineum. — The  perinaBal  space  corresponds 
with  the  outlet  of  the  pelvis.  It  is  limited  in  front  by  the  sym- 
physis pubis  ;  behind  by  the  tip  of  the  coccyx  with  the  great 
gluteal  muscles  ;  and  on  each  side  by  the  pubic  arch  and  the 
great  sacro-sciatic  ligament. 

Depth, — The  perinaeum  reaches  into  the  pelvis  as  far  as  the 
recto-vesical  fascia,  which  forms  the  partition  between  the  peri- 
naeum and  the  pelvic  caWty  (Plate  xxxix.)  ;  and  as  this  septal 
piece  of  fascia  is  directed  obliquely  downwards  and  inwards  the 
measurements  to  it  from  the  surface  of  the  body  will  vary  at  dif- 
ferent spots.  In  front  near  the  pubes  the  depth  of  the  space  is 
about  an  inch,  but  behind  it  amounts  to  three  inches  by  the  side 
of  the  rectum. 

Division  into  two, — In  this  region  as  above  defined  are  con- 
tained in  the  male  the  excretory  tubes  for  the  feces  and  urine. 
A  transverse  line  half  an  inch  in  front  of  the  anus  divides  it  into 
two,  viz.,  a  posterior  or  rectal,  and  an  anterior  or  urethral  part. 

POSTERIOR  PART  OF  THE  PERINAEUM. 

In  the  hinder  part  of  the  perinaeum  lies  the  rectum,  but  as  the 
gut  does  not  occupy  all  the  space  between  the  bones,  there  is  a 
hollow  on  each  side,  the  ischio-rectal  fossa,  which  is  filled  with 
fat,  and  contains  8ome  vessels  and  nerves.  On  the  left  side  the 
boundaries  of  the  space  may  be  defined  ;  and  on  the  right,  the 
vessels  and  nerves  may  be  brought  into  view,  as  in  the  Plate. 

To  begin  the  dissection  raise  the  skin  from  the  posterior  part 
of  the  space  by  means  of  a  transverse  cut  at  the  front  of  the  anus, 
and  of  a  longitudinal  one  carried  backwards  from  the  other,  around 
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the  anas,  to  the  coccj-x.  In  reflecting  outwards  the  flaps  of  in- 
tegument from  the  middle  line  the  skin  will  be  found  to  be  very 
thin  near  the  anus,  and  very  adherent  to  the  corragator  and 
sphincter  muscles,  so  that  without  care  the  fleshy  fibres  will  be 
removed  with  it.  From  the  front  and  back  of  the  sphincter  a 
fleshy  slip  is  to  be  followed  on  each  side  into  the  subcutaneous 
fatty  layer. 

Next  remove  the  fat  and  the  small  vessels  and  nerves  from  the 
ischio-rectal  fossa  on  the  left  side,  regard  being  had  only  to  the 
trunks  of  the  pudic  vessels  and  nerve  on  the  outer  boundary. 
And  then  trace  through  the  fat  in  the  right  hollow  the  small 
vessels  and  nerves,  as  in  the  Plate. 

Eectum,  About  the  lower  three  inches  of  the  large  intestine  is 
contained  in  the  perinaeum.  This  part  of  the  gut  rests  on  the 
end  of  the  sacrum  and  on  the  coccyx.  AVliilst  the  rectum  touches 
the  bones  it  is  straight  in  its  direction  ;  but  at*  the  end  of  tho 
spinal  column  it  is  bent  backwards,  and  ends  at  the  surface  in  the 
anal  aperture.  It  is  not  of  uniform  size,  for  at  the  anus  it  is  nar- 
rowed much  by  the  sphincter  muscles,  but  an  inch  higher  it  is 
swollen  into  a  sinus.  This  dilatation  is  enveloped  by  the  levator 
ani  muscle,  C,  on  each  side. 

Commonly  there  are  rounded  swellings  of  a  bluish  colour  pro- 
jecting from  the  interior  of  the  gut,  which  are  denominated 
internal  piles  or  haemorrhoids ;  these  are  formed  out  of  dilated 
veins  in  this  manner.  Within  the  internal  sphincter  the  middle 
heBmorrhoidal  arteries  and  veins  form  loops  around  the  intestine 
under  the  mucous  membrane,  having  an  arrangement  peculiar  to 
this  part  of  the  alimentary  passage.*  From  time  to  time  parts  of 
these  loops  become  dilated  ;  and  in  this  state  they  fonn  small 
tumours  which  are  forced  down  together  with  the  mucous  mem- 
brane through  the  sphincter  by  the  straining  efforts  to  expel  the 
contents  of  the  rectum ;  and  they  carr}'  with  them  some  of  the 
intermingled  arterial  loops.  After  a  still  longer  inten^al  the  canal 
of  the  vein  becomes  obliterated  by  a  solidified  fibrinous  clot,  and 

*  The  arraiigomciit  of  these  vessels  and  their  disposition  in  hn?niorrhoids 
have  been  delineated  in  a  Work  on  Diseases  of  the  Kcctum,  by  Ricliard 
Quoin,  F.KS.     Loud.  1&'>4. 
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the  submucous  areolar  tissue  outside  becoming  thickened,  the 
whole  forms  a  firm  dense  fleshy-looking  mass.  Of  course  the 
number  and  size  of  the  piles  will  be  proportioned  to  the  enlarge- 
ment of  the  veins,  and  the  extent  to  which  the  loops  have 
descended.  If  their  removal  is  desired,  some  means,  such  as 
ligature,  which  would  arrest  the  flow  of  blood,  should  be  had 
recourse  to ;  for  as  the  veins  are  deprived  of  valves  the  swellings 
should  not  be  cut  off  because  the  ends  of  the  arterial  and  venous 
loops  w^ould  remain  open  to  bleed  into  the  intestine. 

Mmcles  of  the  rectum.  Three  muscles  surround  the  lower  end 
of  the  intestine,  and  are  employed  in  diminishing  its  opening.  A 
fourth  elevates  and  constricts-  the  gut. 


A.  Sphincter  ani  intenius. 

B.  Sphincter  ani  extomus. 

C.  Corrogator  cutis  ani 


D.  Levator  ani 

£.  Gluteus  maximus. 


The  internal  sphincter^  A,  is  a  narrow  band  of  pale  circular 
fibres  around  the  extremity  of  the  rectum,  which  is  continuous 
with  the  circular  fibres  of  the  gut.  About  a  quarter  of  an  inch 
in  width  at  the  surface,  it  is  distinct  from  the  external  sphincter, 
B ;  and  on  the  intestine  it  extends  downwards  half  an  inch, 
joining  the  muscular  coat  of  that  tube. 

This  muscle  assists  in  closing  the  anns^  and  its  action  on  that 
aperture  is  involuntary. 

Gomigator  cutis  ani,  C. — Superficial  to  the  internal  sphincter 
is  a  thin  stratum  of  involuntary  muscular  fibres  to  which  I  have 
given  the  above  name.*  This  subcutaneous  layer  extends  around 
the  anus,  but  only  a  part  on  the  right  side  has  been  delineated. 
It  begins  rather  external  to  the  preceding  sphincter  ;  and  the 
fibres  converging  enter  the  anus,  and  end  in  the  submucous  tissue 
inside  the  internal-  sphincter.  It  forms  a  thin  layer  around  the 
anus,  which  is  closely  united  to  the  skin. 

When  the  fibres  contract  they  corrugate  the  skin  around  the 
anus,  throwing  it  into  lines  radiating  from  the  aperture. 

*  This  muscle  was  noticed  by  me  in  1854.     I  have  not  found  hitherto  any 
reference  to  it  in  works  of  Anatomy.     It  is  constantly  present 
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The  external  tphincitr,  B,  surrounds  the  end  of  the  rectnm  with 
a  thin  muscular  layer  about  an  inch  in  width,  which  is  fixed  in 
front  and  l)ehind.  The  hinder  part  is  attached  by  fibrous  tissue 
to  the  back  of  the  coccyx  near  the  tip,  and  blends  largely  with  the 
subcutaneous  areolar  tissue  on  each  side  :  in  the  Figure  this  part, 
which  is  not  always  very  evident,  has  been  cut  and  reflected.  In 
front,  where  the  muscle  is  also  wide,  it  is  inserted  into  the  central 
point  of  the  perina^um,  and  on  each  side  it  joins  the  subcutaneous 
fatty  layer  by  a  rather  wide  slip. 

This  muscle  shuts  the  anus  and  raises  the  skin  around  that 
opening.  Through  the  close  union  of  this  muscle  and  the  corm- 
gator  with  the  dermis,  every  alteration  in  the  condition  of  their 
fibres  is  accompanied  by  movement  of  the  skin  ;  and  so  ulcers  near 
the  anus  become  very  painful.  Before  rest  can  be  obtain^  and 
the  healing  process  established,  the  muscular  fibres  require  often- 
times to  be  divided.  Ordinarily  the  muscle  is  kept  in  a  state  of 
contraction  through  the  influence  of  the  spinal  cord,  and  it  is 
relaxed  only  at  the  time  of  passing  the  feces  ;  but  there  exists  also 
some  voluntary  power  over  the  action  of  the  muscle.  When  the 
spinal  cord  is  injured  the  muscle  passes  from  a  tonic  state  to  one 
of  paralysis ;  and  in  long-continued  exhaustive  disease,  as  fever, 
it  may  become  powerless,  so  as  to  allow  of  the  feces  escaping 
involuntarily. 

Tlie  levator  ani,  D,  forms  with  the  muscle  of  the  opi)Osite  side 
a  fleshy  diaphragm  in  the  outlet  of  the  pelvis.  It  is  attached 
above  to  the  inner  surface  of  the  os  innominatum — partly  to  bone 
and  partly  to  the  recto-vesical  fascia  and  the  triangular  ligament 
(Plate  xxxviii.).  The  fibres  descending  are  inserted  into  the*  tip 
of  the  coccyx ;  into  the  side  of  the  rectum,  blending  witlx  the 
sphincter ;  and  before  and  behind  the  gut  the  muscles  of  opposite 
sides  arc  joined.  The  fleshy  stratum  formed  by  the  two  muscles 
closes  the  outlet  of  the  pelvis  behind  the  triangular  ligament,  and 
is  convex  do^\^lwa^ds  :  through  it  the  rectum  is  transmitted.  Its 
under  surface  looks  to  the  ischio-rectal  fossa,  and  the  upper  touches 
the  recto-vesical  fascia.  The  origin  of  the  muscle  is  best  seen  in 
the  Plate  of  the  side  view  of  the  pelvis  before  referred  to. 

The  chief  action  of  the  muscle  is  to  raise  and  restore  to  its 
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place  tlie  lower  end  of  the  rectum  after  this  has  been  protruded 
in  defecation.  It  supports  also  the  pelvic  viscera,  and  compresses 
the  tube  of  the  urethra  by  its  anterior  fibres. 

Ischio-reclal  fossa.  This  hollow  is  so  called  from  its  position 
between  the  hip-bone  and  the  rectum.  Its  extent  on  the  surface 
of  the  body  is  marked  by  a  line  opposite  the  tip  of  the  coccyx  in 
one  direction,  and  the  fore  part  of  the  anus  in  the  other.  After 
dissection  it  appears  as  a  somewhat  conical  interval,  which  is 
wide  behind  and  narrow  before,  and  decreases  in  breadth  as  it 
sinks  into  the  pelvis.  From  before  back  it  measures  about  two 
inches.  Along  the  side  of  the  pelvis  its  depth  amounts  to  two 
inches.    Across  it  is  about  an  inch  wide  under  the  integuments. 

Its  outer  boundary  is  vertical,  and  consists  of  the  pelvis  with 
the  internal  obturator  muscle  covered  by  fascia.  The  inner  wall, 
very  oblique,  is  formed  by  the  levator  ani,  D,  and  the  external 
sphincter,  B ;  this  surface  is  covered  by  a  thin  fascia.  In  front  is 
the  triangular  ligament  of  the  perinaeum.  Behind  lies  the  gluteus 
maximus,  E ;  and  deeper  still  is  the  sacro-sciatic  ligament. 

Vessels  and  nerves  pass  through  the  space.  On  the  outer 
wall  lies  the  internal  pudic  artery,  a:  it  is  contained  in  a  sheath 
of  fascia,  which  keeps  it  in  place ;  and  it  is  accompanied  by  two 
veins  and  the  pudic  nerve.  Posteriorly  the  vessel  is  placed  about 
one  inch  and  a-half  from  the  surface  of  the  pubic  arch,  but  towards 
the  front  of  the  fossa  only  half  an  inch  from  the  edge  of  the  bone. 
Crossing  the  space  (left  side)  from  the  pudic  trunks  are  the  infe- 
rior hajmorrhoidal  vessels,  &,  and  the  inferior  haemorrhoidal  nerve, 
3,  which  distribute  branches  to  the  lower  end  of  the  gut.  At  the 
front  of  the  hollow,  close  to  the  outer  wall,  lie  the  two  superfi- 
cial perinajal  nerves,  1  and  2,  with  the  superficial  pcrinacal  artery 
sometimes :  these  pass  forwards  to  the  anterior  half  of  the  peri- 
naeum. Behind,  near  the  coccyx,  another  small  nerve,  5,  may  be 
recognised  :  this  is  an  offset  from  the  fourth  sacral  to  the  extre- 
mity of  the  rectum,  and  the  teguments.  Winding  round  the 
border  of  the  gluteus  maximus  at  the  back  of  the  space,  are  super-  • 
ficial  branches  of  the  sciatic  vessels  and  nerve. 

A  granular  fat  fills  the  hollow  and  supports  the  gut.  Its  defi- 
ciency in  emaciated  bodies  causes  a  surface-depression  on  the  side 
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of  the  anns.  Abscesses  are  prone  to  form  in  it,  which  manifest  a 
striking  tendency  to  leave  sinnses  or  fistnlse  behind  them.  The 
different  conditions  of  these  sinoses  hare  received  special  names. 
If  a  sinns  o\Mm&  into  the  lower  part  of  the  gnt  as  well  as  on  the 
skin,  having  thus  an  inner  and  an  onter  orifice,  it  is  said  to  be  a 
complete  fistnla.  Supposing  the  abscess  to  discharge  its  contents 
on  the  surface  of  the  body  in  the  usual  way,  the  sinus  remaining 
is  named  an  incomplete  external  fistula ;  and  if  it  bursts  into  the 
gut  through  the  inner  boundary  of  the  ischio-rectal  fossa  without 
opening  externally,  the  passage  remaining  is  called  a  blind  in- 
ternal fistula.  When  abscesses  enter  the  gut  they  pierce  the 
levator  ani  and  the  intestinal  wall,  and  usually  at  a  spot  about  an 
inch  from  the  anus.  These  burrowing  passages  need  to  be  laid 
open  before  they  will  heal,  like  sinuses  in  the  groin ;  and  in  slit- 
ting with  a  knife  those  that  pierce  the  gut,  the  levator  ani,  the 
external  sphincter,  and  the  intestine,  will  have  to  be  divided.* 

Bloodvessels  of  the  posterior  part  of  the  ])en'n(eum.  Tlie  small 
arteries  and  veins  supplying  the  lower  end  of  the  rectum,  are 
derived  from  the  pudic.  Some  others  are  distributed  in  the  in- 
teguments by  the  sciatic  vessels. 


a.  Pudic  artery. 

h.  Inferior  hecmorrhoidol. 


e.   A  second  htcmorrboidal 

branch. 
d,  Bninches  of  tho  sciatic. 


The  pudic  artery^  a,  an  offset  of  the  internal  iliac  in  the  pelvis, 
enters  the  perinaeum  through  the  small  sacro-sciatio  notch,  and 
ascends  through  this  region  to  end  in  the  penis  or  the  clitoris, 
accordhig  to  the  sex.  In  the  hinder  part  of  its  course  the  vessel 
lies  in  the  ischio-rectal  fossa,  and  gradually  becomes  more  super- 
ficial in  fhmt,  as  before  said.  It  is  accompanied  by  two  veins,  by 
the  tnmk  of  the  pudic  nerve  which  is  deeper  than  it,  and  by  the 
the  perinatal  branch  of  the  same  nerve  which  is  nearer  the  surface. 

•  Mr.  Marshall  1ms  proposeil  that  these  sinuses  should  be  cauterized  by  a 
wire  heated  by  galvanism,  with  the  view  of  preventing  seeondarj'  haemorrhage. 
Si>e  a  imi»er  in  Vol.  xxxiv  of  the  Transactions  of  the  Key.  Mod.  Chir. 
fkK'ietv. 
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The  anterior  part  of  the  vessel  appears  in  Plate  xxxi.  In  this 
part  of  its  course  it  gives  the  following  branch  to  the  rectum. 

The  inferior  hc^morrlioidal  arteiy,  &,  crosses  the  centre  of  the 
ischio-rectal  fossa,  and  divides  near  the  gut  into  branches  for  tlie 
supply  of  the  muscles,  the  integuments,  and  the  fat.  One  or  two 
of  its  offsets  run  forwards  to  the  teguments  in  front  of  the  ischio- 
rectal fossa.  The  artery  may  be  represented  by  two  pieces,  as  in 
the  Plate. 

Pudic  veins.  Two  veins  accompany  the  pudic  artery,  and  they 
receive  from  the  ischio-rectal  fossa  small  veins,  which  are  com- 
panion branches  of  the  haemorrhoidal  artery. 

Sciatic  artery.  Branches,  r/,  of  this  artery  come  to  the  surface 
round  the  gluteus :  most  of  them  end  in  the  integuments,  but 
some  ento  the  muscular  fibres.    Veins  run  with  the  arteries. 

Nerves  in  the  posterior  part  of  the  perinaum.  Nerves  from  three 
sources,  viz.,  sacral,  pudic,  and  small  sciatic,  are  met  with  in  the 
ischio-rectal  fossa. 


1.  Anterior  superficial  perinseal. 

2.  Posterior  superficial  perinseal. 
8.  Inferior  hsemorrhoidal. 


4.  Branches  of  the  small  sciatic. 

5.  Branch  of  the  fourth  sacral. 

6.  Branches  of  the  lower  sacral 

nerves. 


The  pwlic  fierve  is  a  branch  of  the  sacral  plexus,  and  accom- 
panies the  artery  of  the  same  name,  distributing  ofi'sets  like  it 
for  the  most  part.  In  tlic  posterior  half  of  the  perinajum  the 
nerve  lies  deeper  than  the  artery  (Plate  xxxi.),  and  furnishes  the 
two  following  branches  : — 

The  inferior  ha^nwrrhoidal,  3,  runs  witli  the  artery  of  the  same 
name  across  the  ischio-rectal  fossa,  and  ends  in  the  external 
sphincter  muscle  and  the  integuments.  Some  offsets  are  directed 
forwards  to  the  fore  part  of  the  perinajum. 

The  perinceal  "branch  of  the  pudic,  of  larger  size  than  the  piece 
of  the  trunk  continued  to  the  penis,  furnishes  all  the  remaining 
nerves  of  the  perinaeum.  It  begins  about  half  way  along  the 
fossa,  and  becoming  superficial  to  the  artery  splits  into  cutaneous, 
muscular,  and  genital  offsets : — ^ 
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Only  the  two  cntancouB  ofTsctii  are  now  dissected  in  part :  th 
are  named  Bapcrticial  pciinical,  anterior,  1,  and  poBt«rior,  2,  ai 
are  contuincd  for  a  uliort  space  in  the  ischio-reclal  fossa,  as  th 
course  forwards  to  end  in  the  scrotum. 

Sacral  nervei.  A  branch  of  the  fourth  sacral  nerre,  5,  pierc 
the  fibres  of  the  levator  ani  near  the  tip  of  the  coccyx,  and 
distrilmted  to  the  external  s^jhincter  and  the  inte^rnnents. 

Altogetlier  behind  the  ischio-rcctal  fossa  one  or  two  other  snu 
branches  of  the  sacral  nencs  will  appear  (according  to  tl 
extent  of  the  dissection)  by  tlic  side  of  the  coccyx :  they  pier 
tiie  fibres  of  the  gluteus  inaxiiuun,  and  ramify  in  the  integamem 

&»«//  acialic  neri-e.  Cutaneous  branchoB,  4,  of  this  nerve  wii 
Fonnd  the  gluteus  muscle  to  reach  the  integnmente  near  tl 
Bacram  and  coccyx. 

In  the  [wsterior  half  of  the  pcrinieum  the  first  incisions  in  tl 
lateral  operation  of  lithotomy  arc  begun.  With  the  view 
ojieniug  a  way  down  to  the  urethra,  and  of  securing  on  apertn 
in  the  integuments  large  enough  for  the  free  use  of  the  force 
and  tlie  extraction  of  the  stone,  the  opci-ator  sinks  his  kni 
through  the  skin  just  in  front  of  the  anus,  and  carries  it  dow 
wards  und  backwards  as  far  as  midway  between  the  anus  and  tl 
ischial  tuberosity.  In  this  first  stuj^  of  tlie  oi>eration  the  kni 
should  be  kept  in  the  middle  of  tlie  iscliio-rectal  fossa,  imd  shou 
be  made  to  i>cnetrate  more  deeply  Iwhind  than  in  front.  Kece 
sarily  the  hucmorrhoidal  vessels  and  nerves  crossing  the  fos 
umst  be  cut  as  the  hollow  in  laid  open.  If  the  incision  in  tl 
skin  is  too  near  tlie  anus  ttic  rectum  may  be  cut,  and  if  it 
taken  close  to  the  bone  externally  tlie  pudic  artery  mxj  1 
injured.  In  the  nanal  adnlt  state  of  the  jarts  the  pndic  vessc 
cannot  well  be  reached,  bat  in  a  child  in  whom  the  bones  a 
undeveloped,  or  in  a  man  with  a  very  narrow  jelvic  outlet,  tl 
artery  miglit  be  wounded  at  the  fore  pai-t  of  the  fossa,  where 
beeome-s  much  more  suiierfieial.  The  rectum  will  usually  rema 
nntouched  in  the  living  liody,  sup|Kjsiug  it  to  have  been  pr 
vionsly  freed  from  its  contents,  by  pressing  it  inwards  away  fro 
the  scalpel  with  tlie  fore  finger  of  the  left  hand. 
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Within  a  distance  of  three  inches  from  the  anus  the  gut  may 
be  cut,  where  disease  renders  an  operation  necessary,  without  fear 
of  passing  the  limits  of  the  perinaeum,  and  entering  the  cavity  of 
the  pelvis.  Should  the  lower  end  of  the  rectum  be  removed  the 
sphincters  and  levator  ani  would  be  destroyed,  and  an  inability  to 
control  the  passing  of  the  feces  would  necessarily  follow  such  an 
operation. 


DESCRIPTION  OF  PUTE  XXX. 


The  superficial  fascia,  muscles,  vessels,  and  nerves  of  the 
anterior  half  of  the  perinasum,  are  delineated  in  this  Figure. 

Supposing  this  dissection  follows  that  in  Plate  xxix.,  it  may  be 
executed  by  raising  laterally  the  skin  by  means  of  a  central  longi- 
tudinal incision  from  the  scrotum  to  a  transverse  cut  in  front  of 
the  anus.  For  the  reflection  of  the  subcutaneous  fatty  layer  air 
should  be  bloAvn  beneath  it,  on  each  side,  by  means  of  a  blow- 
pil)e  inserted  througli  it  at  the  fore  part  of  the  ischio-rectal  fossa ; 
and  then  an  incision  should  be  made  through  the  fat  along  the 
track  of  the  air. 

On  the  left  side  throw  outwards  the  fatty  layer  to  show  its 
hinder  and  lateral  attachments,  and  a  membraniform  layer  on  the 
under  surface;  but  the  part  extending  on  to  the  thigh  may  be 
removed  down  to  the  fascia  lata,  as  in  the  Drawing.  On  the 
right  side  the  superficial  perinaeal  vessels  and  nerves  are  to  be 
traced  out  as  the  superficial  fascia  is  reflected. 

When  the  fatty  layer  has  been  examined  it  may  be  partly 
removed  on  both  sides  for  the  display  of  the  muscles. 

ANTERIOR  PART  OF  THE  PERINEUM. 

This  part  of  the  perins&al  space  is  placed  anterior  to  a  line  half 
an  inch  in  front  of  the  anus.    It  lodges  the  tube  of  the  urethra. 
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and  the  roots  of  the  ])enis  with  their  appertaining  mnscles, 
Tesselfs  and  nenres.  Commonlv  iio  form  is  an  equilateral  triangle, 
and  its  :^ides  mea>ure  three  inebtrs.  Its  boundaries  hare  been 
deuiled  (p.  241;.  All  the  pans  indnded  in  this  space  are  covered 
bT  the  subeuianec»us  fattv  laver  described  below. 

The  svj^rficial  foicia^  6,  clothes  the  body  under  the  skin,  and 
is  directly  continuous  with  the  same  laver  in  the  scrotum  and  on 
the  thighs;  but  as  it  is  continued  into  tlie  scrotum  it  loses  its 
&t^  and  acquires  inroluntaiy  muscular  fibres,  forming  therewith  a 
contractile  tissue  (dartos). 

Over  the  fure  part  of  the  i^rimeal  s}iace  the  fascia  possesses  a 
membranous  layer  on  the  under  surface,  which  is  indicated  in  the 
Plate,  and  has  the  following  connections: — ^Externally  it  is  fixed 
into  the  margin  of  the  hip-bone  outi^ide  the  crus  penis.  Behind, 
it  bends  down  at  the  back  of  the  transrersalis  muscle,  to  be 
imitcd  with  the  triangular  ligament  of  the  urethra.  And  in  front 
it  is  continued  into  the  scrotum  without  being  connected  with 
any  subjacent  part.  Attached  thus  on  the  sides  and  behind,  it 
arehes  over  the  space  containing  the  urethral  tube  and  the 
muscles.  From  its  under  surface  some  areolar  tissue  projects 
downwards  opix>site  the  urethra,  and  forms  a  partition  between  the 
right  and  the  left  side :  tliis  is  a  complete  septum  behind,  but  is 
incomplete  in  the  scrotum  where  it  is  pervious  to  air  or  fluid. 

The  space  thus  included  by  the  attachments  of  the  superficial 
fascia  oi>ens  into  the  scrotum  in  front,  and  is  partly  subdivided 
behind.  TMien  air  is  blown  under  the  fascia  it  passes  forwards 
on  the  same  side  as  far  as  the  median  septum  is  complete,  and  it 
then  dilTu-ses  iUself  in  the  scrotum;  but  if  more  air  is  still  forced 
in  on  the  same  side  it  will  move  backwards  fnnn  the  scrotum 
^ong  the  opposite  side  of  the  perinajura.  "NVlien  urine  finds  its 
way  into  the  fore  part  of  the  i)eriua3um  through  an  aixjilm^  in 
the  urethra  it  is  directed  forwards  through  the  scrotum,  like  the 
air,  by  the  attachments  of  the  su}>erficial  fascia  on  the  sides  and 
behind. 

Tube  of  t/ts  urethra.  In  the  side  view  of  the  male  pelvis 
(Plate  XL.)  this  tube  may  be  seen  to  extend  from  the  bladder 
to  the  end  of  the  \)em&.     In  its  course  it  |>asses  through  Uie 
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triangular  Ugament  of  the  urethra,  and  is  divided  by  that  stmo 
ture  into  three  parts:  a  posterior  or  prostatic,  an  anterior  or 
spong}',  and  a  middle  or  membranous  wliich  is  contained  in  the 
ligament. 

The  six)ngy  portion,  which  occupies  the  anterior  half  of  the 
perinatal  space,  lies  in  the  midline  of  the  body,  and  gives  rise  to 
a  prominence  under  the  central  ridge  or  raph6  of  the  skin.  Alto- 
gether behind  it  is  placed  an  inch  from  the  pubes  and  from  each 
hip-bone ;  and  after  an  extent  of  two  inches  it  is  applied  to  the 
midcr  part  of  tlie  penis.  For  a  distance  of  two  inches  about  it  b 
covered  by  a  voluntary  muscle. 

Muscles  of  the  urethra  and  penis.  In  the  fore  part  of  the 
perinaeum  tliere  are  superficial  and  deep  muscles.  The  superficial 
layer  is  represented  in  this  Plate,  and  consists  of  three  on  each 
side :  two  of  these,  C  and  D,  are  connected  with  the  tube  of  tiie 
urethra,  and  one,  F,  belongs  to  the  penis.  Between  the  urethra 
and  the  penis  is  a  tendinous  point — central  point  of  th6  perinffium, 
in  which  the  muscles  blend. 


A.  Sphincter  ani  exteruus. 

B.  Levator  ani. 

C.  Transyersaliu  perinsi. 


D.  Ejaciilator  urines. 
£.   Gluteus  maximus. 
F.   Erector  penis. 


The  central  point  of  the  perinceum  shows  best  in  Plate  xxxi.  It 
is  a  firm  white  spot>  lying  nearly  in  the  centre  of  the  pelvic 
outlet,  which  serves  as  a  fixed  point  for  the  attachment  of  the 
urethral  and  rectal  muscles.  On  the  surface  of  the  body  it  corre- 
sponds with  a  point  half  an  inch  in  front  of  the  anus. 

The  transversalis  perincei  muscle  C,  lies  obliquely  across  the 
perinseum,  about  half  an  inch  in  front  of  the  anus.  It  arisQS 
from  the  inner  surface  of  the  hip-bone  in  front  of  the  ischial 
tuberosity :  and  its  fibres  are  directed  obliquely  forwards  to  the 
centi-al  point  of  the  perinseum,  where  it  joins  the  muscle  of  the 
opposite  side  and  the  external  sphincter.  When  the  muscle  is 
largely  developed  it  unites  with  the  accelerator  urinoB  by  a  con- 
siderable slip  (transversalis  alter).  Behind  this  muscle  the  super- 
ficial fascia  bends  down  to  the  triangular  ligament ;  and  when  the 
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faiscia  \a  removed  the  muscle  hangs  lower,  as  on  the  right  side  in 
the  riate. 

This  muscle  when  acting  with  its  fellow  fixes  and  draws  upwards 
and  liar:kward.s  the  central  point  of  the  perinaeum :  the  two  may- 
compress  in  like  manner  the  balb  of  the  nrethra  beneath. 

The  ifjaadator  urifUB,  D,  covers  the  urethra,  and  consists  of  two 
halves,  right  and  left,  which  arc  nnited  by  a  tendon  in  the  middle 
line.  The  fibres  of  each  half  arise  from  the  median  tendon  and 
from  the  central  ix»int ;  and  they  are  directed  outwards  over  the 
nrethra  to  be  inserte<i  by  three  slii)S  in  the  following  manner  i — 
The  anterior  fasciculus,  formed  by  the  longest  fibres,  takes  its 
attachment  to  the  outer  part  of  the  penis;  the  posterior  is 
inserted  into  the  subjacent  triangular  ligament ;  and  the  middle 
or  intermediate  turns  round  the  urethra,  and  unites  with  the  cor- 
rcKponding  slip  of  the  other  side.  The  muscle  covers  the  spongy 
part  of  the  urethra  for  about  two  inches  in  front  of  the  triangular 
ligament ;  and  the  manner  in  which  the  tube  is  surrounded  will 
ai)i)ear  when  the  cjaculator  is  detached  in  a  deeper  dissection. 

liy  fiiirrounding  the  urethra  the  muscle  acts  as  a  sphincter  on 
tlie  water  passage,  and  can  cx\)q\  with  force  the  fluid  from  that 
tulK*.  During  the  continuous  flow  of  the  urine  the  fibres  of  both 
sides  are  relaxed ;  but  at  the  time  of  the  expulsion  of  the  last  of 
the  stroam  they  come  into  forcible  contraction  under  the  influence 
of  the  will.  In  the  expulsion  of  the  semen  the  action  of  the 
muscle  is  involuntary. 

Erector  2>cni8^  P.  This  muscle  conceals  the  cms  penis.  It  is 
attached  to  the  innominate  bone  on  each  side  of,  and  behind  tho 
cms ;  and  it  is  inserted  anteriorly  by  aponeurotic  fibres  into  the 
inner  and  outer  surfaces  of  the  cms,  where  this  joins  the  body  of 
the  ])eiiiH. 

It  compresses  tho  cms  ix'uis  on  which  it  lies,  and  retards  the 
escape  of  blood  from  that  body  through  the  veins:  in  this  way  it 
assists  in  the  distension  of  the  penis. 

A  trimigular  interval  exists  between  the  three  muscles  above 
described.  It  is  bounded  externally  by  the  erector  penis,  P, 
internally  by  tlie  cjaculator  urime,  1),  and  posteriorly  by  the  trans- 
versal is  i)eriutei,  G.     In  the  area  of  this  S2)ace  the  tiiangular 
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ligament  appears ;  and  the  superficial  iKjrinaeal  vessels  and  nerves 
course  forwards  tlirough  it.  In  the  first  stage  of  the  lateral 
operation  for  stone,  when  the  operator  is  making  the  way  down  to 
the  urethra,  the  knife  may  be  brought  into  the  hinder  part  of  the 
space,  and  may  cut  through  the  transverse  muscle,  part  of  the 
ejaculator,  and  some  of  the  superficial  perinaeal  vessels  and  nerves. 
This  is  likely  to  happen  if  the  cutaneous  incisions  are  begun  too 
far  forwards ;  but  if  the  operation  is  well  planned  and  executed, 
the  scalpel  will  be  sunk  behind  the  transversalis  muscle,  and 
through  the  levator  ani  at  the  fore  and  inner  part  of  the  ischio- 
rectal fossa. 

Superficial  periruml  vessels.  The  arteries  which  are  distributed 
to  the  superficial  muscles  and  the  integuments  arc  derived  from  the 
pudic  trunk.    Veins  accompany  the  arteries,  and  end  in  the  pudic. 


a.  Superficial  pcrinseal  artery. 
6.   Transverse  perinaeal  artery. 


c.  Cutaneous  offsets  of  the  super* 
ficial  perinaeal  to  the  thigh. 


Tlie  superficial  perinceal  artery,  a,  arises  from  the  pudic  trunk 
near  the  front  of  the  ischio-rectal  fossa,  and  crosses  over  the 
transversalis  muscle  as  it  courses  forwards  to  end  in  the  scrotum ; 
at  the  fore  part  of  the  perinaeum  it  divides  into  pieces,  and  it  is 
sometimes  split  into  two  from  the  origin.  It  ftimishes  offsets  to 
the  superficial  muscles,  to  the  integuments  of  the  thigh,  and 
sometimes  the  following. 

The  transverse  perinmal  artery,  J,  comes  either  from  the  pre- 
ceding or  from  the  pudic  trunk  near  it,  and  passes  inwards  behind 
the  transversalis  to  end  in  the  integuments,  and  in  the  muscles 
between  the  rectum  and  the  urethra. 

The  veins  with  the  superficial  perinatal  artery  are  large  and 
plexiform  at  the  scrotum. 

Superficial  perinceal  nerves.  Three  nerves  supply  the  integu- 
ments and  the  muscles,  and  these  are  offsets  of  the  pudic  and 
small  sciatic. 


1.  Inferior  hsemorrhoidal  nerve. 

2.  Posterior  of  tho  two  superficial 

perinajal. 


3.  Anterior  of  the  two  superficial 

perinfeal. 
i.  Inferior  pudendal  nerve. 
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Two  superficial  jfertndal  nerves  come  from  the  large  perinseal 
branch  of  the  pudic  in  the  ischio-rectal  fossa  (p.  247)  and  run 
forwards  with  the  vessels  to  the  scrotum,  in  which  thej  ramify. 
At  the  scrotum  thev  unite  together,  as  well  as  with  the  inferior 
pudendal. 

The  more  posterior  branch,  2,  which  is  likewise  the  most  super- 
ficial, ends  chieflv  in  the  integuments.  The  anterior  nerve,  3, 
passes  generally  under  the  transversalis  muscle,  and  supplies  the 
levator  ani  and  the  other  superficial  muscles  as  it  is  directed 
forwards  to  the  scrotum. 

The  hiferior  pudendal  nerve,  4,  is  a  branch  of  the  small  sciatic, 
and  pierces  the  fascia  lata  of  the  thigh  near  the  border  of  the 
gluteus  maximus.  Thence  being  directed  forwards,  it  pierces  the 
superficial  fascia,  and  accompanies  the  other  nerves  to  the  scrotum. 
Soon  after  it  appears  it  is  joined  by  the  inferior  hsemorrhoidal ; 
and  nearer  the  scrotum,  by  the  superficial  perimeal. 

Prom  the  superficial  position  of  the  spongy  part  of  the  ure- 
thra, a  catheter  or  sound  passing  along  it  can  be  felt  readily 
throughout ;  and  in  a  case  of  difficulty  in  moving  the  instrument 
along,  assistance  may  be  given  with  the  finger  of  the  other  hand. 

Stricture  of  the  urethra  is  most  frequent  where  the  tube  is 
covered  by  the  ejaculator  urinae  muscle.  In  the  operation  of 
cutting  down  upon  the  stricture,  from  without,  the  muscle  and 
the  spongy  wall  of  the  urethra  will  have  to  be  divided,  but  little 
danger  of  bleeding  will  be  run  if  the  incision  lies  directly  in  the 
middle  line,  for  no  vessel  of  any  size  will  be  met  with  there ;  and 
if  the  knife  is  passed  through  the  median  tendinous  line  between 
the  ejaculator  muscles,  the  only  structure  to  furnish  blood  will  be 
the  spongy  vascular  wall  of  the  urethra. 

If  openings  in  the  tube  of  the  urethra  should  occur  in  con- 
sequence of  disease  or  accident  the  urine  may  escape  from  the 
passage,  and  become  dilfused  beneath  the  superficial  fascia  of  the 
perinajum.  After  the  fluid  is  extravasated  it  will  be  directed 
forwards  to  the  scrotum,  as  before  said,  by  reason  of  the  insertion 
of  the  superficial  fascia  into  the  firm  imderlying  parts  (p.  250). 


DESCRIPTION  OF  PLATE  XXXI. 


This  Figure  is  designed  to  exhibit  the  triangular  ligament  of 
the  urethra,  and  the  muscles  and  vessels  enclosed  in  it. 

This  third  dissection  of  the  perinseum  may  be  made,  after  the 
preceding,  by  taking  the  ejaculator  urinae  from  the  urethra,  and 
by  detaching  on  the  left  side  the  erector  jDcnis  and  the  cms  penis 
from  the  bone.  Next  a  vertical  cut  on  the  left  side  may  be 
carried  through  the  fore  part  of  the  triangular  ligament,  for  the 
lower  two  thirds  of  the  depth,  to  show  the  parts  between  the 
layers. 

THE  URETHRA  AND  THE  TRIANGULAR  LIGAMENT. 

The  tube  for  the  conveyance  of  the  urine  curves  through  the 
fore  part  of  the  perinajal  space  from  the  bladder  to  the  end  of  the 
penis,  and  pierce?  the  triangular  ligament.  It  is  divided  into 
three  regional  parts,  as  before  said  (p.  250).  In  Plate  XL.  the 
form  and  length  of  these  divisions  are  better  displayed. 

The  spongy  or  outer  portion,  about  six  inches  in  length,  re- 
ceives its  name  from  being  surrounded  by  a  vascular  structure, 
the  corpus  spongiosum  urethrae.  Posteriorly  the  spongy  material 
swells  out  into  the  bulb,  C,  where  the  diameter  of  the  canal  is 
also  enlarged ;  and  in  front  it  is  dilated  into  the  glans  penis,  with 
a  corresponding  dilatation  inside.  Usually  there  is  a  median 
depression  in  the  bulb,  over  the  position  of  a  partition  which 
divides  the  corpus  spongiosum  into  a  right  and  a  left  half.  The 
swelling  of  the  bulb  is  united  to  the  front  of  the  triangular  liga- 
ment by  fibrous  tissue  ;  and  it,  with  two  inches  of  the  urethra,  is 
covered  by  the  voluntary  ejaculator  urinae  muscle. 

The  membranous  part  of  the  tube,  the  shortest,  is  directed 
upwards  and  backwards  through  the  layers  of  the  triangular  liga- 
ment.   Its  length  is  rather  less  than  an  inch.    Its  distance  from 
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the  symphysis  pubis  is  alxmt  an  inch,  and  it  lies  about  equidistant 
l)etween  the  hip-bones.  Within  the  layers  of  tlie  triangular  liga- 
ment it  is  surrounded,  like  the  sjwngy  part^  with  a  voluntary 
muscle,  the  constrictor  urethne,  H. 

The  prostotic  or  the  innermost  portion  of  the  urethra  is  about 
one  inch  and  a  f quarter  in  lenjrth.  It  is  contained  altogether  in  the 
prostate ;  and  it  will  have  the  same  connections  with  surrounding 
parts  as  that  body. 

The  iriaiufidar  liyamcnt^  K,  acts  as  a  suspensory  band  to  the 
urethra,  and  fills  the  fore  part  of  the  pubic  arch  :  it  closes  also 
the  interval  l)etween  the  contiguous  borders  of  the  levatores  anL 
Its  widest  part  is  turned  backwards ;  and  its  length  from  above 
down  is  about  one  inch  and  a-half. 

It  is  connected  with  the  parts  around  in  the  following  way : — 
The  apex  is  united  with  the  symphysis  pubis.  The  base,  some- 
what arched  on  each  side,  joins  in  the  middle  line  the  central 
point  of  the  ixjrinacum,  whilst  laterally  it  is  connected  with  the 
suixjrficial  fascia  and  a  fascia  covering  the  levator  ani  in  the 
ischio-rectal  fossa.  On  each  side  the  ligament  is  fixed  into  the 
hip-bone. 

Two  membranous  strata  enter  into  the  composition  of  the  tri- 
angular ligament.  Named  anterior  and  posterior,  these  are  near 
together  above,  but  are  widely  separated  below  by  the  urethra 
and  its  muscles.     Only  the  anterior  layer  is  visible  in  this  Plate. 

The  anterior  layer,  partly  cut  through  on  the  left  side,  is  a 
thin  fibrous  membrane,  which  permits  the  subjacent  muscular 
fibres  and  the  vessels  to  be  seen  through  it.  It  has  several 
apertures : — Thus  perforating  the  ligament  in  the  middle  line,  one 
inch  from  the  pubes  and  the  sides  of  the  pubic  arch,  is  the  tube 
of  the  urethra ;  and  midway  between  the  fonner  opening  and 
the  pubes  the  dorsal  vein  of  the  })enis  pierces  both  layers  of  the 
ligament.  On  each  side,  near  the  apex,  the  dorsal  artery  and 
nerve  of  the  penis  issue  through  separate  holes  in  the  anterior 
layer. 

The  posterior  layer  of  the  ligament  is  continuous  with  the 
pelvic  fascia ;  and  it  may  be  seen  in  Plate  xxxix.  of  the  pelvis. 

Between  the  layers  of  the  ligament  on  each  side  the  following" 
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parts  arc  inclosed.  Near  the  base  of  tlie  ligament,  and  directed 
transvei*sely  towards  the  urethra,  are  the  deep  transverse  muscle, 
J,  and  the  constrictor  urethrse,  H ;  and  under  these,  near  the 
middle  line  and  below  the  tube  of  the  urethra,  lies  Cowper's 
gland.  Along  the  side  of  the  ligament,  where  it  is  fixed  tx)  the 
bone,  the  pudic  artery  is  situate:  this  sends  inwards  near  the 
base  of  the  ligament  a  transverse  branch  to  the  bulb.  And  by 
the  side  of  the  artery,  but  deeper  than  it,  and  contained  in  a 
separate  tube  of  fascia,  is  the  pudic  nerve. 

MUSCLES  OF  THE  MEMBRANOUS  PART  OF  THE  URETHRA. 

Between  the  layers  of  the  triangular  ligament  two  muscles  are 
included,  viz.  deep  transverse,  and  tlie  constrictor  urethrse.  The 
other  muscles  in  the  Drawing  have  been  already  noticed  in  the 
description  of  the  two  foregoing  Plates. 


£■ 


\.  Sphincter  aui  cxtenius. 


B.  Lcvat<jr  aiii. 

C.  Bulb  of  the  urethra. 

D.  Ejaculator  urinre,  cut. 

E.  Ghitous  maxiiims. 


F.  Erector  penis. 

G.  Ciois  penis,  cut. 

H.  Constrictor  urethnc. 
J.    Deep  transverse  muscle. 
K.  Triangular  ligament  of  tho 
urethra. 


The  deep  transverse  muscle,  J,  is  a  narrow  fleshy  slip  which 
lies  along  the  base  of  the  triangular  ligament,  nearly  beneath 
the  superficial  transvei'se  muscle.  Externally  it  arises  from  the 
pubic  arch ;  and  internally  it  joins  below  the  urethra  the  muscle 
of  the  opi^osite  side,  and  is  fixed  into  tlie  central  \yo\i\t  of  the 
[Kirinajum.  This  muscle  is  not  always  separate  from  the  fol- 
lowing. 

The  muscle  acts  like  the  superficial  transverse  in  fixing  the 
central  point  of  the  perinaeum,  and  drawing  backwards  the 
urethral  tube. 

Constrictor  urethrm,  H.  This  muscle  extends  transversely  from 
the  pubic  arch  to  the  urethra,  and  unites  on  that  tube  with  its 
fellow.  Tlie  two  muscles  taken  together  resemble  the  sphincter 
aui  cxtemus  placed  transversely. 

It  hiis  a  tendinous  origin  from  the  pubic  arch  and  from  the 
posterior  layer  of  the  triangular  ligament,  and  it  divides  near  the 
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urethra  into  two  fleshy  strata  which  pass,  one  over,  and  the  other 
under  that  tube,  to  join  similar  parts  of  the  muscle  of  the  opposite 
side.  These  fleshy  strata  reach  the  whole  length  of  the  membranous 
part  of  the  urethra,  surrounding  it,  and  end  in  a  median  tendon 
(more  or  less  complete)  both  above  and  below  the  passage. 

When  the  muscles  of  both  sides  act  the  urethral  canal  will  be 
diminished  like  the  end  of  the  rectum  by  the  external  sphincter. 
During  the  act  of  making  water  the  muscles  are  relaxed ;  but 
they  act  spasmodically,  like  the  ejaculatores  urinte,  in  expelling 
the  last  portion  of  that  fluid,  or  the  semen.  The  muscle  resem- 
bles the  ejaculator  urina3  in  acting  only  with  its  fellow. 

Orbicularis  urethra* — Encircling  the  urethral  tube  within  the 
fibres  of  the  constrictor  is  a  thin  layer  of  circular  inyolnntary 
muscular  fibres,  which  is  continuous  behind  with  the  fibres  of  the 
prostate. 

PUDIC    VESSELS. 

The  trunks  of  the  pudic  artery  and  nerve  are  delineated  on 
the  left  side ;  and  the  distribution  of  the  deep  muscular  branches 
is  shown  on  the  other. 

a.  Pudic  artery  in  tlie  iscliio-        i      d.  Superficial  perinseal,  cut. 

rectal  fossa.  c.    Deej)  transverse  perinajal  braiicb. 


h.   Pudic  artery  in  the  triangular 

ligament. 
c,  Doi-sal  artery  of  the  penis. 


/.    Hranch  to  corpus  spongiosiuii 

urothrae. 
n.  Artery  of  the  bulb. 


The  pudic  artery,  a,  courses  along  the  os  innominatum,  and 
lies  partly  in  tlie  ischio-reetal  fossa,  and  partly  in  the  triangular 
ligament.  Tlie  nrteiy,  h,  between  the  layers  of  the  ligament  is 
more  or  less  covered  by  the  fibres  of  the  constrictor  urethne,  and 
gives  a  considerable  branch  to  the  bulb  of  the  urethra.  Near 
the  pubes  it  perforates  the  fore  part  of  the  ligament^  and  becomes 
the  dorsal  artery  of  the  penis,  c. 

As  soon  as  the  artery  appears  through  the  ligament  it  fur- 
nishes a  small  branch  (art.  corporis  cavemosi)  to  the  cms  penis: 
this  has  not  any  letter  of  reference. 

*  I  have  so  designated  this  muscle  from  its  arrangement  and  action  and 
have  described  it  in  the  xxxix.  Vol.  of  the  Roy.  Med.  C'hir.  Trans,  for  185d, 
p.  327. 


PUDIC  VESSELS  AND  NERVE.  259 

The  branch  to  the  hulh^  «,  is  seen  to  run  transversely  through 
the  fibres  of  the  constrictor,  and  about  half  an  inch  fix)m  the 
base  of  the  ligament,  to  be  distributed  in  the  corpus  spongiosum 
urethrae :  it  supplies  an  offset  to  Cowper's  gland.  Most  commonly 
it  is  placed  in  part  superficial  to  the  constrictor  muscle. 

If  this  branch  springs  from  the  pudic  trunk  below  the  level  of 
the  ligament  it  will  cross  the  front  of  the  ischio-rectal  fossa  to 
reach  its  destination,  and  will  be  liable  to  injury  in  the  lateral 
operation  for  stone. 

Deep  muscular  branches.  These  arise  by  a  common  offset  from 
the  pudic  trunk,  or  from  the  superficial  perinaeal  artery ;  they  are 
indicated  on  the  left  side. 

A  deep  transverse  perinaeal  branch,  e,  which  is  sometimes 
united  with  the  superficial  transverse,  ends  in  the  fore  part  of  the 
sphincter  and  the  levator  ani.  From  it  an  offset  is  directed 
through  the  base  of  the  triangular  ligament  to  supply  the  con- 
strictor urethrae  and  the  corpus  spongiosum  urethrae. 

Pudic  veins.  Two  veins  course  with  the  pudic  artery  along  the 
side  of  the  perinaeal  region,  and  they  are  joined  by  veins  which 
accompany  the  branches  of  the  artery.  The  companion  vein  of 
the  dorsal  artery  of  the  penis  does  not  join  the  pudic  veins,  but 
enters  the  pelvis  through  the  triangular  ligament,  and  ends  in 
the  vcsico-prostatic  plexus. 

PUDIC  NERVE  AND  ITS  DEEP  BRANCHES. 

The  pudic  nerve  lies  in  part  in  the  ischio-rectal  fossa,  and  in 
part  in  the  triangular  ligament ;  and  finally  perforating  the  fore 
layer  of  the  ligament,  like  the  artery,  becomes  the  dorsal  nerve  of 
the  penis. 

In  the  iscMo-rectal  fossa  the  nerve  is  deeper  than  the  artery : 
here  it  furnishes  a  large  perinaeal  branch,  which  passes  forwards 
on  the  opposite  side  of  the  pudic  artery,  and  splits  into  the 
two  superficial  perinaeal  nerves  before  described  (p.  253). 

Between  the  layers  of  the  triangular  ligament  the  nerve  remains 
still  deeper  than  the  pudic  vessels,  and  lies  in  a  separate  sheath  of 
fascia.    No  offsets  are  supplied  from  this  last  part  of  the  nerve. 

The  deq)  bramhes  come  from  the  deeper  of  the  two  superficial 

8   2 
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perinatal  nen'es : — One,  4,  pierces  the  triangular  ligament,  and  ends 
in  the  constrictor  uretlirje  muscle,  H ;  this  same  branch  supplied 
in  tliis  body  the  erector  jX'nis,  F.  Another  branch,  5,  enters  the 
corpus  spongiosum  uretlme. 

The  most  direct  and  the  shortest  course  into  the  bladder  from  the 
perinieum  is  through  the  central  ix)int,  which  is  marked  thus  * ; 
and  through  it  the  membranous  part  of  the  urethra  is  entered  in 
both  tlie  median,  and  tlic  bilateral  operation  for  stone. 

In  the  lateral  operation  for  stone  the  surgeon  enters  the  knife 
obliquely  into  the  membranous  part  of  the  m^thra. 

In  the  first  stage  of  the  operation  the  incisions  down  to  the 
urethm  are  carried  by  the  side  of  the  rectum  and  tlux)ugh  the 
ischio-rcctal  fossa,  as  before  related  (p.  248),  instead  of  through 
the  central  point  of  tlie  perinieum. 

The  second  stage  consists  in  opening  the  membranous  portion 
of  the  urethra ;  and  the  Drawing  shows  what  parts  would  be  cut 
through,  as  the  knife  is  placed  in  the  staff.  Thus  the  base  of  the 
ligament,  the  deep  transversalis,  and  the  constrictor  urethras 
muscle,  and  the  deep  nerves  and  vessels  (seen  on  the  right  side) 
would  be  in  part  divided.  The  artery  of  the  bulb  ought  not  to 
be  cut,  and  unless  the  first  incisions  are  begun  too  far  forwards 
it  will  not  be  injured,  when  it  has  its  ordinary  arrangement ;  but 
when  it  arises  behind  tlie  triangular  ligament,  and  crosses  the  fore 
part  of  the  ischio-rectal  fossa  to  reach  the  bulb,  it  lies  immedi- 
ately before  the  scalpel,  and  cannot  be  avoided  by  care  and  know- 
ledge on  the  part  of  the  surgeon. 

In  the  third  stage  of  the  oi)eration  the  knife  is  carried  through 
the  membranous  and  prostatic  parts  of  the  urethra  into  the 
bladder:  tlie  direction  of  the  incision  and  the  parts  to  be  cut 
through  and  avoided  will  be  best  understood  when  the  side  view 
of  the  pelvis  is  referred  to  (Plate  xl.). 

In  retention  of  urine  from  stricture  at  the  back  of  the  spongy 
portion  of  the  urethra,  the  distended  membranous  j)art  projects 
towards  the  surface  at  the  middle  of  the  triangular  ligament,  near 
the  base,  and  can  be  readily  reached  through  the  central  point  of 
the  perinseum. 
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A  BURFACPi  view  of  the  lower  part  of  the  tendon  of  the  external 
oblique  muscle,  with  the  superficial  fascia,  vessels,  and  nerves  of 
the  groin. 

The  skin  being  reflected  from  the  groin  by  a  triangular  flap,  as 
indicated  in  the  Drawing,  the  fatty  layer  containing  the  vessels 
comes  into  sight ;  and  this  with  its  vessels  may  be  thrown  towards 
the  thigh,  like  the  skin,  after  it  has  been  examined.  Underneath 
it  appears  a  thin  fibrous  layer,  H,  which  may  be  detached  from  the 
aponeurosis  of  the  subjacent  muscle  as  far  as  the  thigh.  The 
tendon  of  the  oblique  muscle  may  then  be  cleaned  with  little 
trouble. 

SUPERFICIAL  STRATA,  VESSELS,  AND  GLANDS. 

Between  the  skin  in  the  groin  and  the  subjacent  muscles  two 
sujKjrficial  layers  are  interposed.  One  is  in  contact  with  the 
cutis,  and  contains  the  fat ;  the  other,  thin  and  membranous,  rests 
on  the  t<indon  of  the  external  oblique  muscle. 

The  more  subcutaneous  fatty  layer,  called  the  superficial  fascia, 
vanes  in  thickness  here  as  elsewhere  with  the  obesity  of  the 
body.  In  it  ramify  superficial  vessels  from  the  femoral  artery 
with  veins ;  and  as  the  stratum  is  separated  from  the  subjacent 
one  by  a  line  of  glands  at  the  top  of  the  thigh,  it  can  be  easily 
raised  and  thrown  downwards,  as  in  the  Figure. 

Tlie  deeper  stratum,  H,  thin  and  translucent,  is  destitute  of 
fat,  and  is  known  as  the  aponeurosis  of  the  fascia  lata  (Scarpa), 
or  the  deep  layer  of  the  superficial  fascia.  Distinct  from  the 
subcutaneous  layer  at  the  top  of  the  thigh,  glands  and  vessels 
intervening,  it  becomes  thinner  and  less  separate  as  it  ascends  on 
the  abdomen.  When  followed  down  to  the  limb  it  will  be  found 
to  blend  with  the  fascia  lata,  G,  a  little  below  the  tendon  of  the 
external  oblique  muscle. 
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Cutaneous  vessels, — In  the  fatty  layer  are  contained  the  following 
small  arteries  and  veins. 


d.  SaperBoial  pudic  veiii. 
£,  /.  Superficial  epigastric  veins. 


a.  Superficial  epigastric  artery. 
h.   8ui>erfieial  pudic  artery, 
f.  Superficial  circumflex  iliac  ar- 
tery. 

The  three  small  arteries  above  mentioned  ramify  in  the  fail 
they  are  the  first  branches  of  the  femoral  tronk,  and  communicate 
with  offsets  of  deeper  arteries  of  the  same  name.  As  their  names 
express,  the  pndic  branch,  6,  ends  in  the  pubes  and  the  integn- 
ments  of  the  penis ;  the  epigastric,  ^,  in  the  teguments  of  the 
lower  part  of  the  belly ;  and  the  ciremnflex  iliac,  r,  in  the  fat  of 
the  out<jr  portion  of  tlie  thigh. — Many  variations  occur  in  their 
arrangement:  in  this  body  the  epigastric  was  divided  into 
branches,  and  the  circumflex  iliac  was  small. 

As  the  superficial  pudic  crosses  the  cord  it  may  be  cut  when 
the  integuments  arc  divided  in  the  operation  for  inguinal  hernia. 
Usually  the  vessel  is  so  small  as  to  be  disregarded,  because  the 
hsemorrhagc  soon  ceases  after  its  section ;  but  if  the  bleeding  is 
troublesome  a  ligature  ought  to  be  placed  on  the  end  nearest  the 
femoral  trunk. 

Veins.  Superficial  veins  of  the  same  name  run  with  the  arteries, 
and  have  a  like  extent.  Single  or  double  as  they  lie  with  the 
arteries,  they  converge  below  to  the  internal  saphenous  vein  into 
which  they  open. 

Inguinal  </lands,f\  Along  the  line  of  Poupart's  ligament  lies  a 
chain  of  superficial  inguinal  l}Tnphatic  glands,  which  are  marked 
as  above. — They  are  situate  between  the  subcut^meous  fetty  layer 
and  the  thin  aponeurosis  of  the  fascia  lata,  H,  and  receive 
hmphatics  from  the  contiguous  parts  of  the  abdomen  and  outside 
of  the  pelvis,  and  from  the  genital  organs ;  and  they  communicate 
by  deeper  l}Tnphatics  with  glands  by  the  side  of  the  large  blood- 
vessels.— Usually  they  are  about  three  or  four  in  number,  but 
this  varies  with  their  size. 

Irritation  of  the  l}Tnphatics  entering  the  glands,  especially 
of  those  of  the  penis  and  urethra,  occasions  slow  suppuration 
with  sluggish  abscesses.    Callous  indurated  sinuses  remain  after 
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the  pus  has  been  discharged,  and  the  healing  process  is  farther 
retarded  by  the  constant  movements  of  the  limb.  Most  commonly 
the  sinuses  have  to  be  laid  open  before  they  can  be  made  to  heal. 

FIRST  MUSCULAR  LAYER. 

The  outer  muscle  of  the  groin  is  the  external  oblique,  which 
receives  its  name  from  the  direction  of  the  fibres,  and  the  situation 
in  the  abdominal  wall.  Fleshy  on  the  sides,  it  is  tendinous  or 
aponeurotic  on  the  front  and  below  ;  and  near  the  middle  line  the 
aponeurosis  blends  with  the  tendon  of  the  muscle  beneath. 


F.  Intcrcolumnar  fibres. 

G.  Fascia  lata. 

II.  Aponeurosis  of  the  fascia  lata. 
I.  Liuea  alba. 
J.  Linea  semilunaris. 
K.  Iliac  crest  of  the  hip  bone, 
ft  Inguinal  glands. 


A.  Aponeurosis  of  the  external 

oblique  muscle. 

B.  External  i>illar  of  the  abdo- 

minal ring. 

C.  Internal  pillar  of  the  abdo- 

minal ring. 

D.  Poupart's  ligament. 

E.  Spermatic  cord. 

The  part  of  the  aponenrosis  which  has  been  laid  bare,  has  the 
following  attaclmients.  Along  the  middle  line  it  unites  with  its 
fellow  in  the  linea  alba,  I,  reaching  to  the  front  of  the  os  pubis. 
Below  it  is  fixed  at  the  outer  part  to  the  iliac  crest,  K,  and  at  the 
inner  part  to  the  spine  and  pectineal  line  of  the  pubes  by  the  slip, 
B ;  and  between  those  two  bony  attachments  it  forms  the  strong 
rather  rounded  band  of  Poupart's  ligament,  D,  across  the  thigh. 

The  aponeurosis  is  constructed  of  separate  threads  directed 
downwards  and  inwards  obliquely.  Near  the  top  of  the  thigh  its 
fibres  are  thicker  than  elsewhere ;  and  a  little  above  and  external 
to  the  pubes  they  are  separated  for  a  short  space,  so  as  to  leave  an 
interval — the  external  abdominal  ring.  For  the  purpose  of 
binding  together  the  longitudinal  fibres  and  giving  strength  to 
the  aponeurosis,  a  stratum  of  oblique  fibres  (intcrcolumnar)  is 
continued  over  the  surface.  Here  and  there  are  small  apertures  in 
the  aponeurosis  for  the  transmission  of  superficial  vessels  and  nerves. 

The  named  parts  of  the  aponeurosis  visible  in  the  Drawing  are, 
the  linea  alba,  linea  semilunaris,  Poupart's  ligament,  and  the 
external  abdominal  ring. 

The  linea  alha,  I,  is  a  strong  tendinous  band  alcHig  the  midline 
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of  the  belly,  wliicli  reaches  from  the  pelvis  to  the  chest,  and  in 
which  the  aix>ueai'oses  of  the  flat  muscles  of  opposite  sides  are 
blended. 

Linen  semilunarisy  J.  This  is  a  yellowish  line,  somewhat 
depressed  even  before  the  integuments  are  removed,  which  is 
directed  upwards  from  the  tuberosity  of  the  pubes  to  the  tip  of 
the  eiglith  rib.  It  marks  the  i)osition  of  the  outer  edge  of  the 
rectus  muscle,  and  is  rather  less  strong  below. 

PoiqxirVs  li{/anie?ii,  1),  is  the  thickened  lower  edge  of  the 
aponeurosis  across  the  top  of  tlie  thigh.  Externally  it  is  rounded, 
and  is  attached  to  the  front  of  the  iliac  crest;  internally  it 
becomes  widened,  and  is  fixed  into  the  spine  and  Uie  pectineal 
line  of  the  hip-l)one ;  and  below  it  blends  with  the  fascia  lata,  G. 
This  band  is  curved  downwards  towards  the  thigh  so  as  to  make 
the  outer  third  oblique,  and  the  two  inner  thirds  more  horizontal 
in  direction.  Like  the  linea  alba,  it  serves  as  a  fixed  point  for  the 
underlying  muscles  and  the  surrounding  fascia.  It  receives  also 
the  name  crural  arch ;  and  in  Plate  xxxvi.  the  reason  of  this  name 
apiKjars,  as  the  aponeurosis  is  shown  arcliing  over  muscles,  vessels, 
and  nerves  at  the  top  of  the  thigh. 

This  firm  band  can  be  felt  readily  through  the  integument,  and 
marks  the  limit  between  the  abdomen  and  the  thigh.  Even  the 
nature  of  a  hernial  tumour  may  be  decided  by  its  position  to  the 
band ;  for  if  the  swelling  lies  above  the  ligament  it  forms  an 
inguinal  hernia,  and  if  it  i)rojects  to  the  surface  below,  it  con- 
stitutes a  femoml  hernia. 

The  external  (dhlominal  ring  or  the  opening  in  the  aponeurosis 
of  the  oblique  muscle,  transmits  the  testicle  in  the  fetus.  Trian- 
gular in  fonu,  with  the  apex  upwards  and  outwards,  it  is  placed 
outside  the  pubes  and  extends  considerably  above  that  point  of 
boue. — It  measures  commonly  about  one  inch  from  base  to  apex, 
and  half  an  inch  across  ;  but  it  varies  much  in  size  in  different 
bodies,  and  is  smaller  in  the  female  than  the  male.  The  pieces 
of  the  ajwncurosis  boimding  it  laterally  are  named  the  pillars. 
The  inner  pillar,  C,  flat  and  thin,  is  continued  to  the  front  of  the 
[nibcs  ;  and  the  outer,  B,  curved  around  the  spermatic  coid  which 
rests  on  it,  is  fixed  to  the  spine  of  the  pubes,  luid  joins  Poupart's 
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ligament  below.  In  tliis  opening  lies  the  cord  in  the  male,  and 
the  round  or  suspensory  ligament  of  the  uterus  in  the  female ;  and 
through  it  the  inguinal  hernia  is  protruded. 

From  its  margin  a  thin  fascia  is  prolonged  on  the  spermatic 
cord  or  the  round  ligament,  which  is  called  intercolumnar  from 
its  jx)sition  ;  and  when  this  covers  a  hernia  it  is  named  the  sper- 
matic fascia.  In  a  large  hernia  this  stratum  becomes  much 
thickened. 

Variations  in  the  size  of  the  opening  will  affect  differently  a 
hernia  protniding  through  it.  If  the  aperture  is  small  its  sharp 
edges  will  offer  some  resistance  to  the  return  of  the  gut,  and  may 
even  constrict  the  intestinal  vessels ;  whilst  if  it  is  larger  than 
usual  no  impediment  will  arise  from  its  then  comparatively  lax 
mai'gins.  After  a  hernia  has  existed  for  a  time  the  oi)ening  as- 
sumes a  rounded  form,  and  from  this  circumstance  the  term 
"  ring  "  has  been  derived. 

The  sharpness  of  the  edges  and  the  capacity  of  the  external 
abdominal  ring  are  modified  by  the  position  of  the  limb  to  the 
ti-unk.  When  the  limb  is  extended,  as  in  standing,  Poupart's 
ligament  is  drawn  down  by  the  tightened  fascia  lata  of  the  thigh, 
imd  the  margins  of  the  opening  are  rendered  tense,  whilst  the 
interval  between  them  is  diminished.  But  when  the  limb  is 
placed  in  the  opposite  state,  viz.,  raised  and  rotated  in,  Poupart's 
ligament  rises,  becoming  lax,  and  the  sides  of  the  ring  being  loose, 
greater  capacity  can  be  more  readily  imparted  to  it.  In  an  attempt 
therefore  to  push  back  a  hernia  the  manipulator  should  sec  that 
the  hii>-joint  is  bent  and  rotated  in,  whilst  the  person  is  in  a  re- 
cumbent posture,  in  order  that  no  imi)ediment  shall  arise  from 
unrelaxed  fasciae  or  tendons. 

Over  this  opening  the  pad  of  a  truss  has  to  be  placed  in  internal 
or  direct  hernia  ;  and  its  positiqji  on  the  surface  of  the  body  can 
be  ascertained  in  this  way : — Carry  the  fore  finger  along  the  ridge 
of  the  pubic  crest  from  within  out,  and  as  soon  as  it  passes  the 
limit  of  that  bony  ridge  it  will  be  placed  over  the  external  abdo- 
minal ring. 

The  inkrcolumnar  fibres,  F,  form  a  continuous  covering  upon 
the  aix)rieurosis  of  the  external  oblique.    Near  the  apex  of  the 
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abdominal  ring:  they  arc  stronger  than  elsewhere,  and  to  the 
thickened  handle  in  that  situation  the  name  ^  intereolumiiar^  is 
given.  In  this  band  the  fibres  form  arches  with  the  concavity 
np,  and  are  prolonged  downwards  and  ontwards  to  Ponparf's  liga- 
ment By  their  transverse  position  they  unite  togetiier  the  di- 
verging slender  threads  of  the  aponenrosis  of  the  oblique;  and 
(massing  the  pillars  of  the  abdominal  ring  they  give  strength  to 
that  part  so  weakened  by  the  existence  of  a  large  hole. 

The  sjitrmaiic  coril^  E,  reaches  from  the  testicle  to  the  cavity  of 
the  abdomen  and  glasses  obliquely  through  the  groin  (Plate  xxxiv.). 
It  ec»nsists  of  the  vessels,  nerves,  lymphatics,  and  excretoiy  duct 
of  the  t<^^icle,  which  are  surrounded  by  coverings  derived  firom 
the  abdominal  wall  and  the  scrotum.  As  it  lies  in  the  external 
abdominal  ring  it  rest«  u^xm  the  outer  pillar,  and  reeeiTes  the 
thin  intercoluiimar  covering  from  the  margin  of  that  opening.  A 
heniia  escaping  through  the  external  ring  will  be  superficial  to 
the  cord,  and  will  descend  within  the  covering  derived  from  the 
margin. 

Cutanwtts  irssfls.  Several  small  arteries  with  companion  veins 
issue  tlirough  ajKTturcs  in  the  ajK>neurosis  of  the  external  oblique : 
these  are  distinct  Irom  the  cutaneous  vessels  of  the  groin  before 
described  (p.  262 ),  which  Ixilong  to  the  femoral  trunks. 

Five  small  arteries  ap[)ear  near  the  middle  line,  and  are  derived 
from  the  epigastric  in  the  alHloniinal  wall :  another  is  placed  near 
the  iliac  crest  of  the  hii>l>one,  and  comes  from  the  circumflex  iliac 
artery. — A  branch,  larger  than  the  rest,  though  like  them  un- 
named, issues  through  the  abdominal  ring  with  the  cord,  and  ends 
in  the  integuments  of  the  scrotum  and  upper  and  inner  part«  of 
the  thigh.    Cutaneous  nerves  accompany  most  of  the  arteries. 

Cutaneous  nerves.  The  nerves  are  more  constant  than  the 
vessels  in  their  position  and  distribution,  and  some  of  them  are 
named  :  they  jKjrforate  the  aponeurosis  of  the  external  oblique. 

1.  Cutanoous   i>art    of   the   ilio-  3.  Cutaneous  cudiugs  of  the  dorsal 

inguinal.  nerves. 

2.  Ending  of  the  ilio-hyi>oga8tric.      ! 
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The  ilh-inguinal  nerve,  1,  is  a  branch  of  the  lumbar  plexus.  It 
courses  tlirough  the  parietes  of  the  abdomen  as  far  as  the  external 
abdominal  ring,  through  which  it  issues  to  supply  the  integuments 
of  the  scrotum  or  of  the  labium,  and  of  the  contiguous  part  of  the 
thigh,  like  its  companion  artery. 

Tlie  iliO'hijjxxjastric  nerve,  2,  arises  with  the  preceding  from  the 
lumbar  plexus,  and  passing  with  it  through  the  wall  of  the  abdo- 
men, ends  near  the  pubes  in  the  integuments  of  the  hypogastric 
region :  further  back  it  gives  a  cutaneous  iliac  branch  over  the 
crest  of  the  liip  bone. 

Dorsal  nerves.  The  lower  six  of  these  nerves  are  partly  con- 
tained in  the  wall  of  the  abdomen  :  they  perforate  the  external 
oblique  tendon,  like  the  two  preceding,  and  ramify  in  the  tegu- 
ments  near  the  middle  line  of  the  body.  More  posteriorly 
they  furnish  also  lateral  cutaneous  branches  to  the  side  of  the 
abdomen. 


DESCRIPTION  OF  PLATE  XXXIII. 


Ti[£  internal  oblique  muscle  with  the  cremastcr  is  depicted  in 
this  Figure. 

This  dissection  of  the  second  layer  of  the  groin  will  be  com- 
pleted by  cutting  through  and  reflecting  the  obliquus  extemus  in 
the  manner  shown,  and  by  removing  from  the  fibres  of  the  internal 
oblique  the  thin  intermuscular  layer  of  areolar  tissue. 

The  nerves  and  small  vessels  will  be  defined  as  the  areolar 
tissue  is  cleared  away. 

SECOND  LAYER  OF  THE  GROIN. 

Two  muscles  enter  into  the  second  stratum  of  the  groin :  of 
these  the  chief  one  is  the  internal  oblique,  and  to  it  the  cremastcr 
is  connected  below. 
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A.  ExtoriiJil  oUIiqiie  nmsirle. 

B.  Tciulon  of  the  oblicjuo  rt'tU'ctcii. 
C  PuuiMirt's  lijjpniieut. 

D.  Cruinxster  muscle. 


E.  PyramidaliB  nmscle. 

F.  Spermatic  cord. 

0.  Internal  ohliqae  muscle. 

1.  Band  behind  Poup.  11^ 


Liternnl  oblique  muscle  0.  This  muscle  is  distinguished  from 
the  preceding  by  the  direction  of  its  fibres ;  and  it  arches  over  the 
8i)crmatic  cord,  instead  of  being  pierced  by  a  hole  for  the  same, 
as  the  extenial  oblique  is.  Below  it  possesses  fleshy  fibres,  where 
the  ubli(iuus  cxternus  is  tendinous  ;  and  these  are  attached  (part 
of  the  origin)  to  tlie  outer  half  of  Poupart's  ligament,  C,  and  a 
fibrous  band  behnid  it,  I,  and  to  the  crest  of  the  hip-bone.  From 
this  origin  the  fibres  pass  forwards,  the  upper  ascending,  and  the 
lower  arcliing  over  the  s[)ermatic  cord,  to  end  in  the  common 
tendon  or  aponeurosis. 

Tlie  aiHjneurosis  of  the  muscle  unites  inseparably  with  that  of 
the  extenial  obliciue  towards  the  middle  line  of  the  body,  and  ends 
with  it  in  the  linea  alba.  The  i)art  laid  bare  has  the  following 
attachment  below  : — it  is  inserted  into  the  front  of  the  pubes,  and, 
farther  out,  into  the  pectineal  line  for  half  an  inch.  Above  the 
umbilicus  the  tendon  is  split  to  incase  the  rectus  muscle,  but 
below  that  jwint  it  is  undivided,  and  is  c*ontinued  in  front  of  the 
rectus. 

In  the  groin  the  muscle  covers  the  ajxjrture  in  the  abdominal 
wall  through  which  the  testicle  escapes,  and  it  conceals  in  jwrt 
the  spermatic  cord.  Its  lower  edge  is  free,  and  arches  over  the 
cord:  contiguous  to  this  edge  is  the  cremaster  muscle  D.  Several 
suiK'rficial  nerves  and  vessels  pierce  the  muscle. 

The  cremasfer  muscle,  D,  lies  along  the  lower  border  of  the  in- 
ternal oblique,  and  covers  with  loops  the  sjxjrmatic  cord.  Exter- 
nally the  muscle  arises  by  fleshy  fibres  from  Poupart's  ligament 
below  the  internal  oblique  and  transversalis,  some  fibres  blending 
with  those  muscles  ;  and  internally  it  is  inserted  by  tendon  into 
the  pubes  and  the  aponeurosis  of  the  internal  oblicpie.  It  has  the 
following  arrangement  with  respect  to  the  sjx^nnatic  cord  : — On 
each  side  it  fonns  a  fleshy  bundle,  the  external  being  the  strongest, 
and  over  the  front  of  the  cord  it  gives  rise  to  a  series  of  loops 
which  reach  to  the  testicle.     Further  the  fleshy  loops  are  united 


NERVES  OF  THE  GROIN.  269 

by  ai'eolar  tissue  so  as  to  produce  a  continuous  layer — the  cremas- 
teric covering  of  the  cord :  this  layer  is  named  the  cremasteric 
fascia  when  it  forms  an  investment  for  an  inguinal  hernia. 

By  the  shortening  of  its  loops  this  muscle  can  raise  the  testicle 
towards  the  abdomen  ;  its  action  is  chiefly  under  the  control  of 
the  will,  but  at  times  is  involuntary. 

Nerves,  Three  nerves  run  forwards  in  the  gi'oin  between  the 
external  and  internal  oblique  muscles :  two  are  offsets  of  the 
lumbar  plexus,  and  the  other  is  derived  from  a  dorsal  (intercostal) 
neiTC. 


1.  Ilio-liypogastric  nerve. 

2.  Ilio-iiiguiual  iiorvc. 

3.  Cremasteric  branch. 


4.  Branch  to  pyramidalis  muscle. 
6.  Offset  of  a  dorsal  nerve. 


The  ilio-hypogastric  nerve,  1,  is  derived  from  the  lumbar  plexus, 
and  has  been  traced  at  its  ending  in  the  integuments  (Plate  xxxii. 
p.  267).  In  this  Illustration  of  the  dissection  of  the  groin,  the 
nerve  is  shown  piercing  the  internal  oblique  muscle,  near  the  iliac 
crest,  and  the  aponeurosis  of  the  external  oblique,  near  the  abdo- 
minal ring,  in  its  course  to  the  surface  of  the  abdomen. 

The  ilio-ingidyial  nerve,  2,  is  an  offset  with  tlie  preceding  from 
the  lumbar  plexus.  Having  a  similar  com^se  with  its  companion 
it  passes  through  the  internal  oblique  somewhat  lower,  and  issues 
from  the  wall  of  the  abdomen  at  the  external  abdominal  ring,  ta 
reach  the  scrotum  and  the  integuments  of  the  top  of  the  thigh* 
It  furnishes  an  offset,  3,  to  the  cremaster,  and  another,  4,  to  the 
pyramidalis  muscle. 

Last  dorsal  nerve,  5,  runs  forward  between  the  oblique  muscles, 
and  perforating  the  aponeurosis  of  the  external  opposite  the  linea 
semilunaris,  ends  in  the  teguments. 

Cutaneatts  vessels,  A  few  unnamed  cutaneous  arteries  with 
veins  |X3rforate  the  abdominal  muscles  :  the  chief  of  these  are 
situate  near  the  middle  line,  and  are  derived  from  the  epigastric 
vessels. 


DESCRIPTION  OF  PUTE  XXXI7. 


A  VIEW  of  the  transversalis  muscle  and  fascia,  with  the  8i)er- 
matic  cord,  apj^ars  in  tlie  Plate. 

Supix)sing  the  internal  oblique  laid  bare  as  in  the  preceding 
Plate,  this  dissection  will  be  made  ready  by  cutting  vertically 
Uirough  the  lower  three  inches  of  the  muscle  near  Poupart's  liga- 
ment, and  reflecting  it  inwards.  The  cremaster  may  be  separated 
afterwards  from  the  cord. 

THIRD  STRATUM  OF  THE  GROIN. 

All  the  muscles  of  the  abdominal  wall  come  into  sight  in  this 
Illustration,  the  transversalis  l>eing  the  deepest ;  and  under  this 
last  muscle  lies  the  fascia  transversalis. 

A.  External  oMi<iue  muscle.  i  C).  Tcudon  of  the  transversalu*. 

B.  A]X)m'urosis  of  extenial,  re-      j  H.  Conjoined  tendon. 

ileoted.  I  I.    Fiusoia  transversalis. 

O.  Internal  oblique  niusile.  j  J.    I nfundibuliform  fascia. 

D.  Internal  ol)li»iue,  retlectcd.  K.  Spi'nnatic  cord. 

E.  C'renuister  muscle.  L.  Internal  abdominal  ring. 

F.  Transversalis  muscle.  I  N.  Edge  of  the  rectus  muscle. 

The  fran^versaliSy  F,  is  the  third  flat  muscle  in  tlie  wall  of  the 
belly ;  and  it  takes  its  name  from  the  direction  of  its  fibres. 
Like  the  oblique  muscles,  it  is  fleshy  externally  and  tendinous 
internally.  The  part  of  the  muscle  in  the  groin  arises  by  fleshy 
fibres  from  the  outer  third  of  Poupart's  ligament  and  the  fibrous 
band  behind,  and  from  the  iliac  crest ;  the  fibres  are  directed 
transversely  forwards  to  the  aix)neurosis,  but  the  lowest  are  curved 
above  the  conl,  as  this  lies  in  tlie  abdominal  wall. 

The  aponeurosis  unites  inseparably  with  that  of  the  internal 
oblicjue,  and  reaches  with  it  the  liuca  alba.  Below,  it  is  attached 
to  the  front  of  the  pubes  like  the  internal  oblique,  and  to  an  inch 
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of  the  ilio-pectineal  line  beneath  the  tendon  of  the  internal  oblique, 
some  fibres  blending  with  the  subjacent  fascia.  Above  the  um- 
bilicus the  aponeurosis  lies  beneath  the  rectus ;  but  about  midway 
between  the  umbilicus  and  the  pubes  it  is  placed  over  the  muscle. 

Gonjomed  tmidon  H.  Near  the  pelvis  the  aponeuroses  of  the  in- 
ternal oblique  and  transversalis  are  partly  united  at  their  insertion 
into  the  pectineal  line  of  the  pubes,  and  form  the  stratum  of  the 
conjoined  tendon.  But  the  two  do  not  contribute  to  its  fonnation 
in  equal  proportions,  for  the  aponeurosis  of  the  oblique  is  about 
half  an  inch,  whilst  that  of  the  transversalis  is  an  inch  in  width. 

Fascia  transversalis  I.  Beneath  the  transversalis  is  spread  a 
thin  fibrous  membrane,  which  takes  its  name  from  being  in  con- 
tact with  that  muscle.  Where  the  muscle  is  deficient  below  the 
membrane  is  strongest ;  and  in  it  is  an  aperture,  L, — the  internal 
abdominal  ring,  through  which  comes  the  spermatic  cord.  From 
the  margin  of  the  ring  a  tube  of  membrane,  J,  is  prolonged  around 
the  cord,  like  a  glove  on  the  finger,  and  is  named  the  funnel- 
shaped  covering  of  the  cord,  or  the  inftmdibuliform  fascia  of  the 
inguinal  hernia.  Outside  and  below  the  ring  the  fascia  is  thicker 
and  stronger  than  on  the  inside  where  the  "^  epigastric  vessels 
appear  through  it.  At  Poupart's  ligament  the  fascia  descends 
beneath  that  band  into  the  thigh,  and  forms  the  fore  part  of  the 
sheath  incasing  the  femoral  vessels. 

The  internal  abdominal  ring,  L,  is  oval  in  form,  measuring  most 
from  above  down,  and  is  placed  about  half  an  inch  above  Poupart's 
ligament :  on  the  surface  of  the  abdomen  it  corresponds  with  a 
spot  midway  between  the  symphysis  pubis  and  the  iliac  crest,  and 
a  finger's  breadth  above  the  ligament  of  Poupart.  It  is  bounded 
above  by  the  arched  border  of  the  transversalis  muscle,  F  ;  below 
by  Poupart's  ligament ;  and  internally  by  the  epigastric  vessels. 
In  this  opening  lies  the  spermatic  cord,  and  through  it  a  piece  of 
intestine  is  protruded  in  the  external  inguinal  hernia.  The  tense- 
ness of  the  margin  of  the  ring,  as  well  as  of  the  fascia  in  which  it 
is  situate,  is  determined  by  the  position  of  the  limb ;  for  when  the 
thigh  is  raised  and  rotated  in  the  whole  is  relaxed,  but  when  the 
limb  is  extended,  as  in  standing,  all  the  strata  of  the  wall  of  the 
belly  are  put  on  the  stretch.    This  influence  of  the  position  of  the 
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liiub  on  tlie  condition  of  the  oiiening  Bbonld  be  kept  in  mind 
when  an  attempt  has  to  be  made  to  return  a  hernia  into  the  cavity 
of  the  abdomen. 

Subperitoneal  fat.  Underneath  the  transversalis  fascia  is  a 
layer  of  fat,  var}'in^  in  thickness  with  the  obesity  or  leanness  of 
the  body,  which  gives  a  covering  also  to  the  spermatic  cord.  On 
looking  into  an  oixjned  abdomen  this  layer  is  recognised  beneath 
the  peritoneum  ;  and  from  this  circumstance  the  name  has  been 
obtained. 

Peritoneum,  Still  within  the  subperitoneal  fat  is  the  stratum 
of  the  serous  membrane  of  the  abdomen,  or  the  peritoneum.  This 
is  a  thin  translucent  layer,  not  now  visible,  from  which  an  offset 
in  the  fetus  (processus  vaginalis  j)eritonei)  was  continued  around 
the  testicle  passing  from  the  abdomen  to  the  scrotum  :  of  this 
prolongation  one  or  two  fibrous  bands  can  be  usually  discovered 
in  the  mlult,  descending  in  front  of  the  vessels  of  the  cord,  and 
within  the  tube  of  the  fascia  transversalis. 

The  spermatic  cord,  K,  reaches  from  the  testicle  to  the  opening 
in  the  fascia  transvei*salis,  and  consists  of  the  vessels  connecting 
that  viscus  with  ])arts  in  the  abdomen.  In  the  groin  it  lies 
obli(iuely  amongst  the  abdominal  muscles  in  a  channel  calkni  the 
inguinal  canal ;  and  it  predisposes  by  its  situation  to  the  esca})e 
of  a  j)ioce  of  intestine  from  the  abdomen.  Beyond  the  abdominal 
wall  it  hangs  vertically  to  the  testicle,  and  can  be  felt  on  the  sm*- 
face  of  the  bodv. 

Roundish  in  form  and  about  half  an  inch  in  diameter,  it  is 
comjx^sed  of  the  vessels  and  the  efrei*ent  duct  of  the  testicle, 
together  with  lymphatics  and  areolar  tissue.  It  is  suiTounded  by 
coverings  from  the  structures  amongst  or  through  whicli  it  passes, 
which  come  in  the  following  order  when  enumerated  fix)m  with- 
out in  : — the  teguments,  including  the  skin,  imd  the  su[)erficial 
fascia  or  the  subcutaneous  fatty  layer  ;  the  sjxinnatic  fascia 
(Plate  xxxii.) ;  the  cremasteric  covering  (Plate  xxxiii.) ;  the  funnel- 
shaped  covering  (Plate  xxxiv.) ;  and  beneath  all  the  sub[>eritoneal 
fat.  In  the  fetus  at  the  time  of  the  passage  of  the  testicle  there 
was  an  additional  pailial  covering  of  the  peritoneum,  but  this  dis- 
ap|)ears  with  the  subsei^uent  change  taking  i)lace  in  the  prolonga- 
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tijn  from  that  membrane.    These  several  investments  will  clothe 
successively  a  piece  of  gut  protruding  along  the  cord. 

Deep  vessels  of  the  groin.  Vessels  from  two  sources,  the  epigas- 
tric and  circumflex  iliac,  are  met  with  in  this  dissection. 

a,  £[>igastric  artery  aud  veins.  1  c.  Cremasteric  branches  of  the 

b.  Branches  of  circumflex  iliac.         |  epigafitric. 

The  epigastric  artery,  a,  is  derived  from  the  external  iliac,  and 
ascends  obliquely  upwards  and  inwards  across  the  groin  to  ent«r 
the  sheath  of  the  rectus  muscle.  The  part  now  seen  lies  close 
inside  the  internal  abdominal  ring,  and  beneath  the  fascia  trans- 
versalis. 

It  furnishes  small  branches  internally  and  externally :  two  of 
the  outer  set  marked  with,  c,  enter  the  cremaster,  and  receive 
their  appellation  from  the  name  of  that  muscle. 

The  circumflex  iliac  artery  arises  from  the  external  iliac  opposite 
the  epigastric  (Plate  xxxv.),  and  runs  beneath  the  transversalis 
muscle  round  the  iliac  crest.  Offsets,  &,  are  given  to  the  contigu- 
ous muscles. 

Veins.  Two  veins  belong  to  each  artery,  but  they  blend  into 
one  in  each  case,  and  end  in  the  external  iliac  near  Poupart's 
ligament. 

ANATOMY  OF  INGUINAL  HERNIA. 

A  protrusion  of  intestine  through  the  wall  of  the  belly  in  the 
groin  constitutes  an  inguinal  hernia.  It  may  escape  through  the 
internal  abdominal  ring  with  the  cord ;  or  it  may  be  placed  still 
more  internally — opposite  the  conjoined  tendon,  H.  If  the  gut 
descends  with  the  cord  it  lies  outside  the  epigastric  artery,  and 
the  hernia  is  called  external  inguinal.  But  if  tlie  intestine  makes 
a  way  for  itself  opposite  the  conjoined  tendon  the  tumour  forms 
an  internal  inguinal  hernia  in  consequence  of  its  position  inside 
the  epigastric  vessels.  The  differences  between  these  two  kinds 
of  hernia  will  now  be  adverted  to. 

Exter)ial  inguinal  hernia  is  directed  downwards  by  the  side  of 
the  spermatic  cord  ;  and  it  is  called  also  oblique  inguinal  hernia 
from  its  direction  in  the  abdominal  wall. 
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Iwjuinal  canal.  The  channel  in  the  groin  along  which  the 
intestine  finds  its  wav  is  the  inguinal  canaL  This  is  a  narrow 
passage  between  the  muscles,  which  reaches  from  the  inter- 
nal to  the  external  abdominal  ring.  Its  direction  is  obliqne 
downwards  and  inwards ;  and  its  length  is  about  one  inch  and 
a  lialf.  It  is  constructed  bv  the  strata  in  the  wall  of  the  bellv 
in  this  manner : — Bounding  the  canal  su|)erficiallY  for  its  whole 
lenjxth,  are  the  teguments,  with  the  a})oneurosis  of  the  exter- 
nal oblique,  B  ;  and  dee()er  than  the  last  and  at  the  outer  end, 
is  placed  the  fleshy  jiart  of  the  internal  oblique,  D,  with  the  cre- 
master,  E.  Sei>arating  the  passage  from  the  abdominal  caTity 
conies  first  the  conjoined  tendon,  H,  for  a  short  distance 
towards  the  inner  end ;  and  behind  it,  reaching  the  whole  length, 
lie  the  fascia  transversalis  I,  the  subperitoneal  fat,  and  the 
peritoneum. 

The  upper  opening  of  the  inguinal  canal,  by  which  the  gut 
enters,  is  the  internal  abdominal  ring  (p.  271);  and  the  lower 
opening,  through  which  the  intestine  escapes  from  the  wall  of  the 
belly,  is  the  extenial  abdominal  ring  (p.  264). 

Coverings, — A  piece  of  intestine  coming  forwards  through  the 
internal  abdominal  ring,  L,  receives  investments  from  the  sur- 
rounding strata.  Some  of  these  exist  as  tubes  around  the  cord 
ready  for  the  reception  of  the  nascent  hernia,  whilst  others  origi- 
nate during  the  protrusion  of  the  intestine.  As  the  intestine  is 
fon^ed  gradually  onwards  it  elongates  and  forms  for  itself  cover- 
ings of  the  peritoneum  and  the  subperitoneal  fatty  layer.  And 
it  is  then  received  into  the  following  tubes  aroimd  the  cord,  viz^ 
the  prolongation  of  the  fascia  transversalis  (infundibuliform 
fiiscia),  the  fleshy  covering  of  the  cremaster  muscle  (cremasteric 
faicia),  the  intercolumnar  layer  fi*om  the  external  oblique  (sj)er- 
matic  fascia),  and  lastly  the  subcutaneous  fatty  layer  (superficial 
fascia),  and  the  skin.  The  most  internal  covering  of  the  intes- 
tine, the  i)eritoneal  or  serous,  is  named  the  sac  of  the  hernia.  If 
the  gut  protrudes  through  the  wall  of  the  belly  it  will  be  clothed 
with  all  seven  of  the  coverings  enumerated  above,  and  will  form  a 
complete  hernia  ;  or  if  it  enters  the  scrotum  it  constitutes  a  scrotal 
rn]>ture  (oscheocele).     But  if  the  intestine  is  stopped  in  its  course 
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in  the  abdominal  wall  it  gives  rise  to  an  incomplete  hernia,  or  a 
groin  tumour  (bubonocele). 

Diagnosis, — In  distinguishing  the  external  or  oblique  from  the 
internal  hernia  the  greatest  assistance  will  be  derived  from  the 
direction  and  foi-m  of  the  tumour.  When  it  is  small,  and  is  still 
confined  to  the  abdominal  parietes,  its  recognition  will  be  ensured 
by  the  swelling  taking  the  direction  of  the  inguinal  canal,  and 
leading  to  the  internal  abdominal  ring  where  the  neck  of  the 
tumour  sinks  into  the  abdomen ;  and  even  an  aperture  may  be  re- 
cognised with  the  tip  of  the  finger  when  the  intestine  has  been 
pushed  back.  After  the  rupture  has  broken  through  the  bounds 
of  the  abdominal  wall  the  swelling  becomes  flask-shaped  with  the 
large  end  towards  the  scrotum,  and  with  a  narrow  neck  running 
upwards  and  outwards  in  the  groin  to  the  position  of  the  internal 
abdominal  ring.  "With  the  aid  of  the  fore  finger  the  hernia 
may  be  ascertained  to  lie  in  front  of  and  rather  to  the  outer  side 
of  the  spermatic  cord ;  but  this  diagnostic  mark  is  not  so  easy 
to  detect  as  the  oblique  position  in  the  groin.  The  diagnosis  is 
not  to  be  made  however  under  the  following  circumstances : — 
When  the  hernia  is  large  and  of  long  standing  the  weight  of 
it  draws  inwards  the  moveable  internal  abdominal  ring  into 
a  line  with  the  external  ring,  obliterating  by  that  movement 
the  obliquity  of  the  inguinal  canal,  and  causing  the  external 
hernia  to  have  a  straight  course,  and  the  appearance  of  an  in- 
temal  hernia. 

Taxis, — The  success  of  attempts  to  replace  a  piece  of  intestine 
in  the  cavity  of  the  abdomen  will  depend  mainly  upon  the  mani- 
pulator  keeping  in  remembrance  the  direction  of  the  inguinal 
canal,  and  the  influence  of  the  position  of  the  limb  upon  the 
tightness  of  the  structures  in  the  groin.  Before  the  taxis  is  em- 
ployed the  recumbent  posture  is  required,  and  the  thigh  is  to  be 
raised  and  rotated  in,  so  that  the  apertures  through  which  the  gut 
escapes,  and  all  the  strata  in  the  groin,  may  be  relaxed  as  much 
as  possible.  To  effect  the  reduction  the  operator  grasps  the  end 
of  the  tumour  with  one  hand,  using  gradual  and  uniform  pressure 
over  the  surface,  whilst  with  the  two  fore  fingers  of  the  other  hand 
he  endeavours  to  direct  upwards  through  the  narrowed  neck  of 

T  2 


276  DISSECTION  OF  THE  GROIN. 

the  tumour  in  the  groin  some  of  the  accumulated  fluid  and  gaseom 
contents  of  the  gut.  In  this  proceeding  success  will  be  more 
likely  to  attend  on  the  efforts  of  the  person  who  is  mindful  of  the 
position  of  the  internal  abdominal  ring,  and  of  the  obliquity  of  the 
inguinal  canal,  than  on  the  attempts  of  him  who  may  disregard, 
or  may  not  be  acquainted  with  those  facts.  Gentle  and  geno^ 
pressure  continued  perseveringly  will  be  always  more  eflfectiTe 
than  force  applied  jmrtially  and  only  for  a  short  time,  in  eraeua- 
ting  the  contents  of  tlie  intestine,  and  in  returning  the  gut  into 
the  cavity  of  the  belly. 

Position  of  a  Truss. — After  a  hernia  has  been  reduced  it  must 
be  kept  in  the  abdomen  by  a  truss.  In  the  external  inguinal 
hernia  the  pad  of  the  truss  should  close  the  internal  abdominal 
ring ;  and  it  should  be  applied  to  a  point  in  the  groin  half  an 
inch  above  Poupart's  ligament,  and  about  midway  between  the 
pubes  and  the  front  of  the  iliac  crest.  In  the  other  kind  of  in- 
guinal hernia  (internal)  the  pad  of  the  truss  will  occupy  a  diffe- 
rent position  (p.  281). 

Stricture. — If  the  intestine  cannot  be  restored  to  its  natural 
cavity  by  the  taxis,  the  contents  of  the  alimentary  canal  accumu- 
late in  it ;  and  the  veins  in  the  wall  of  the  gut  being  compressed 
by  the  edge  of  the  narrowed  hole  of  one  of  the  abdominal  rings 
(generally  the  internal)  arc  incapable  of  returning  their  contents, 
and  swelling,  and  more  or  less  complete  stagnation  of  the  flow  of 
blood  ensue.  In  this  way  the  intestine  may  be  strictured  or 
strangulated,  according  to  the  degree  of  completeness  of  the  arrest 
of  the  circulation.  The  constriction  may  be  placed  at  the  in- 
ternal abdominal  ring ;  at  the  external  ring ;  or  more  rarely  at 
the  lower  edge  of  the  intenial  oblique  muscle.  Tlie  most  usual 
site  of  stricture  is  at  the  internal  abdominal  ring,  and  it  may  be 
produced  in  two  ways  : — either  it  results  from  a  constricting  band 
of  fibrous  tissue  outside  the  peritoneal  sac  ;  or  from  a  thickening  of 
the  i)critoneum  itself  at  the  neck  of  the  hernia,  so  as  to  form  a 
sharp  firm  band  inside  the  sac,  by  which  the  arrest  of  the  circu- 
lation may  be  brought  about  when  the  faeces  accumulate  in  the 
intestine  and  increase  its  size  as  before  explained. 

Division  of  the  St rictvre. — Division  of  the  band   impeding  the 
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rclurii  of  the  intestine  is  to  be  etfected  by  the  operation  for 
hernia.  The  seat  of  stricture  cannot  be  ascertained  beforehand, 
but  as  it  is  placed  most  frequently  at  the  internal  abdominal  ring 
the  incisions  are  planned  with  the  view  of  laying  bare  the  neck  of 
the  hernia  ;  and  as  there  are  two  kinds  of  stricture — one  outside, 
the  other  inside  the  sac  of  the  hernia,  the  mode  of  proceeding 
will  vary  with  each.  All  fibrous  bands  outside  the  neck  of  the 
sac  are  first  divided  in  an  operation,  and  an  endeavour  is  to  be 
then  made  to  push  gently  back  the  intestine  into  the  abdomen  ; 
but  if  the  gut  cannot  be  passed  through  the  narrowed  aperture 
with  the  emplo^Tnent  of  moderate  force,  the  peritoneal  sac  is  to 
be  opened  below  the  neck,  and  the  constricting  band  is  to  be  cut 
from  within  out  on  a  director  introduced  beneath  it  in  a  longitu- 
dinal direction. 

Should  the  operator  ascertain  that  the  stricture  is  not  situate  at 
the  internal  abdominal  ring,  he  must  seek  it  lower  down  at  the 
border  of  the  internal  oblique,  or  at  the  external  abdominal  ring, 
as  before  said.  Supposing  the  constriction  to  be  present  at  one  of 
those  spots,  an  attempt  should  be  made  in  the  first  instance  to 
relieve  the  intestine  after  the  manner  above  explained,  and  with- 
out opening  the  peritoneal  sac. 

Varieties  of  external  hernia, — Differences  in  the  state  of  the 
peritoneal  covering  or  sac  of  this  hernia  give  origin  to  two 
varieties.  Usually  these  occur  in  the  male  infant,  and  child  ,-  but 
they  may  be  present  in  the  adult  male  if  the  peritoneum  has  the 
same  arrangement  as  in  infancy,  in  consequence  of  an  arrest  in 
the  changes  commonly  ensuing  on  the  passage  of  the  testicle. 
One  of  the  two  varieties  is  called  congenital,  and  the  other  infan- 
tile hernia. 

Congenital  inguinal  hernia  differs  from  the  ordinary  external 
hernia  in  not  protruding  as  a  covering  for  itself  a  piece  of 
peritoneum  to  form  the  sac.  In  this  kind  the  intestine  descends 
in  the  unclosed  peritoneal  pouch  (processus  vaginalis  peritonei) 
whicha  ccompanied  the  testicle  at  the  time  of  the  passage  from 
the  abdomen  to  the  scrotum ;  and  consequently  it  touches  the 
testicle,  reaching  downwards  in  front  of,  and  below  that  viscns. 

Its  coverings  are  similar  to  those  of  an  ordinary  external  hernia, 
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but  its  |>eritoneal  covering  or  the  sac  is  obtained  in  a  difiereni 
way  as  just  said. 

Conjjjenital  hernia  would  be  recognised  both  in  the  infant  and 
the  adult  by  the  extent  of  the  descent  of  the  intestine,  for  this 
reaches  as  far  as  the  lower  end  of  the  testicle  or  beyond  it ;  whilst 
in  the  common  external  hernia  the  tumour  is  stopped  on  a  level 
with  the  top  of  the  testicle  as  it  progresses  into  the  scrotom. 

What  has  been  before  detailed  respecting  the  taxis  and  the  ap- 
plication of  a  truss,  the  seat  and  the  division  of  the  stricture  in 
extenial  inguinal  hernia,  will  apply  to  this  and  the  following 
variety  of  the  same  kind  of  rupture. 

Infantile  hernia  is  due  like  the  congenital  to  an  unobliterated 
state  of  the  processus  vaginalis  peritonei  of  the  testicle ;  and  it 
i-cceived  its  name  from  being  first  recognised  in  children.  The 
state  of  the  jxjritoneum  necessary  for  the  formation  of  this  hernia 
is  tlie  following : — Commonly  the  vaginal  pouch  of  peritoneum 
of  the  testis  is  obliterated  in  the  fetus  from  the  internal  abdo- 
minal ring  down  to  the  testicle ;  but  sometimes  it  is  obliterated 
only  a  very  short  distance  from  that  opening,  so  as  to  leaTe  a 
larger  sac  than  usual  around  the  testis,  which  reaches  apwards 
along  the  sj^ermatic  cord  and  the  inguinal  canal.  This  develop- 
mental deviation  once  produced  remains  permanently,  and  will 
give  rise  at  any  period  of  life  to  the  hernia  called  infantile. 

With  the  presence  of  the  state  of  the  peritoneum  above  de- 
scTibed,  should  an  external  hernia  take  place,  it  would  push 
before  it  in  the  usual  way  a  sac  of  the  peritoneum  with  the  sub- 
peritoneal fat ;  then  it  would  pass  through  the  internal  abdominal 
ring,  and  be  received  into  the  tubes  or  coverings  incasing  the 
spermatic  cord  (p.  274).  But  as  it  makes  its  way  along  the  in- 
guinal canal  and  the  conl  it  comes  to  be  placed  behind  the  loose 
unclosed  pouch  of  the  peritoneum  already  referred  to.  In  reality 
there  would  be  two  se])arate  serous  sacs  in  connection  with  this 
kind  of  hernia  ; — an  anterior  consisting  of  the  tunica  vaginalis 
testis  which  would  contain  only  serum  ;  and  a  posterior,  the  sac 
of  the  hernia,  opening  into  the  cavity  of  the  belly,  in  which  the 
intestine  is  lodged. 
Though  this  rupture  may  be  found  in  the  adult  as  well  as  in 
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the  child,  like  the  congenital  kind,  there  is  not  any  sign  by 
which  it  can  be  distinguished  during  life  from  the  common  ex- 
ternal hemia. 

Evidence  of  the  existence  of  an  infantile  hemia  is  first  obtained 
in  an  operation  for  the  relief  of  the  strangulation.  Then  as  the 
knife  is  moved  onwards  to  divide  the  stricture  it  opens  the  loose 
sac  of  the  tunica  vaginalis,  in  which  a  serous  fluid  is  generally  col- 
lected. Should  the  stricture  be  placed  inside  the  neck  of  such  a 
hemia  the  hinder  second  sac  would  have  to  be  cut  into  before  the 
intestine  would  be  laid  bare. 

Internal  inguinal  hemia  comes  through  the  abdominal  wall  at  a 
spot  internal  to  the  epigastric  artery,  and  obtains  its  name  from 
its  position  inside  that  vessel.  It  takes  a  straight  course  thfough 
the  parietes  of  the  abdomen  opposite,  H;  and  it  is  named  also 
direct  hemia  from  its  straightness  in  comparison  with  an  external 
hemia. 

The  terms  complete  and  incomplete,  bubonocele  and  oscheo- 
cele (p.  274),  may  be  applied  to  this  as  well  as  to  the  external 
hemia. 

Triangular  space  of  the  groin, — Inside  the  epigastric  vessels  is 
the  triangular  space  of  Hesselbach,  in  which  the  intemal  rupture 
comes  forth.  It  is  bounded  extemally  by  the  vessels,  a ;  intemally 
by  the  edge  of  the  rectus  muscle,  N  ;  and  below  by  Poupart's 
ligament.  In  width  it  measures  about  one  inch  and  a  half  at  the 
base,  and  from  base  to  apex  about  two  inches. 

The  following  is  the  arrangement  of  the  strata  within  the  space 
above  defined.  Firstly  come  the  teguments,  consisting  of  the 
skin,  and  the  subcutaneous  fatty  layer  or  the  superficial  foscia. 
Beneath  the  teguments  the  aponeurosis  of  the  extemal  oblique,  B, 
covers  all  the  triangular  space,  and  is  pierced  by  the  large  ex- 
temal abdominal  ring.  When  this  has  been  reflected  the  sper- 
matic cord,  clothed  by  the  cremaster  muscle,  E,  is  seen  to  lie  along 
the  base  of  the  space.  Still  deeper  is  the  conjoined  tendon,  H, 
which  is  formed  by  the  union  of  the  aponeuroses  of  the  intemal 
oblique,  D,  and  transversalis,  F  (p.  271) :  this  aponeurotic  layer  is 
not  wide  enough  to  cover  the  whole  of  the  space  included  between 
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the  edge  of  the  rectus  and  the  epigastric  vessels,  therefore  there  is 
an  interval  about  half  an  inch  wide  between  its  outer  border  and 
the  epigastric  vessels,  in  which  the  next  stratum  appears.  Under 
the  muscles  the  transvcrsalis  fascia,  I,  the  subperitoneal  fat,  and 
the  peritoneum,  are  stretched  continuously  over  the  area  of  the 
space,  and  without  a]>ertures  in  them. 

Coverings.  The  j)osition  of  the  hernia  in  the  triangular  interval 
is  determined  by  the  existence  of  a  pit  or  fossa  on  the  inside  of 
the  abdominal  wall  opposite,  H,  (Plate  xxxv.) ;  and  it  is  at  this 
point,  behind  the  conjoined  tendon,  where  the  hernia  is  most  com- 
monly found.  As  the  external  oblique  is  the  only  layer  with  an 
aperture  in  it,  and  with  a  tube  descending  from  its  margin,  all  the 
coverings  of  the  rupture,  except  that  one,  will  be  formed  anew, 
being  elongated  from  the  several  strata  as  the  intestine  gradually 
makes  its  way  onwards.  The  intestine  in  advancing  extends 
firstly  the  peritoneum  and  the  subperitoneal  fat,  forming  the  sac 
out  of  the  former  of  the  two.  Then  it  pushes  forwards  the  fascia 
transvcrsalis,  and  obtains  for  itself  another  thin  covering.  Nextly, 
meeting  with  the  obstructing  conjoined  tendon,  it  elongates  the 
same  ;  or,  if  the  hernia  is  produced  suddenly,  the  tendon  may  be 
slit  to  give  passage  to  the  tumour.  Still  advancing,  the  rupture 
passes  over  the  cord  and  the  cremaster  muscle,  and  escapes  through 
the  external  abdominal  ring,  where  it  receives  the  investment  of 
the  spermatic  fascia.  And  lastly  it  comes  to  be  placed  under 
the  superficial  fascia  and  the  skin,  as  it  descends  along  the 
spermatic  cord. 

Diag)iosi8,  As  this  hernia  enters  the  wall  of  the  belly  nearer 
the  mid  line  than  the  internal  abdominal  ring,  and  takes  withal 
a  straight  course,  it  comes  to  lie  rather  inside  the  spermatic  cord 
as  it  escapes  through  the  extemal  abdominal  ring,  and  rather  over 
the  pubic  crest.  But  the  best  diagnostic  marks  between  this 
and  an  external  hernia  are,  the  straightness  and  shortness  of  its 
passage  through  the  abdominal  j)arietes,  and  the  absence  from  the 
inguinal  canal  of  a  narrowed  oblique  neck.  An  internal  hernia 
cannot  be  distinguished  from  an  extemal  when  the  last  is  large, 
and  has  been  of  long  standing  (p.  275). 

I'axis.    When  the  rupture  has  to  be  reduced  success  will  be 
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greatly  dependant  upon  a  correct  diagnosis  of  its  kind,  because  the 
spot  at  which  the  internal  leaves  the  abdominal  cavity  is  different 
from  that  for  the  external ;  and  attempts  which  would  be  useful 
when  the  kind  of  hernia  is  recognised  might  be  injurious  when  it 
has  been  mistaken.  In  the  case  of  an  internal  hernia  the  passage 
along  which  the  faeces  have  to  be  directed  is  quite  straight 
through  the  abdominal  wall,  and  in  the  direction  of  a  line  carried 
inwards  through  the  extenial  abdominal  ring.  When  the  taxis  is 
about  to  be  used  the  first  requisite  is  to  have  the  structures  in  the 
groin  relaxed  by  placing  the  trunk  in  the  recumbent  posture,  and 
by  raising  the  thigh  and  rotating  it  inwards.  And  during  the 
employment  of  the  taxis  the  fundus  of  the  tumour  should  be  com- 
pressed evenly  and  steadily  with  the  grasp  of  the  one  hand,  whilst 
the  fore  fingers  of  the  other  are  used  to  direct  upwards  some  of  the 
contents  of  the  intestine. 

Position  of  the  Truss, — In  applying  a  truss  for  an  internal 
hernia  the  pad  of  the  instrument  is  to  be  placed  on  the  hole  in 
the  aponeurosis  of  the  external  oblique  muscle,  because  the  aper- 
ture of  entrance  into  the  wall  is  opposite  the  aperture  of  exit  firom 
the  same.  This  opening,  or  the  external  abdominal  ring,  will  be 
opposite  a  spot  on  the  surface  of  the  body  immediately  outside  the 
pubic  crest. 

Seat  of  Stricture.  The  band  constricting  the  intestine  may  be 
found  at  two  places.  Firstly  it  may  exist  at  the  narrowed  mouth 
of  the  sac,  and  may  be  produced  by  fibrous  tissue  extenial  to  that 
part^  or  by  a  thickening  of  the  wall  of  the  sac  inside  the  neck. 
Secondly  it  may  result  from  the  firm  sharp  margin  of  the  external 
abdominal  ring. 

Division  of  the  Stricture.  Partial  or  complete  arrest  of  the  cir- 
culation in  the  intestine  follows  on  inability  to  reduce  the  rupture 
by  the  taxis  ;  and  an  operation  is  needed  to  set  free  the  gut  from 
its  imprisonment,  and  to  arrest  its  mortification.  An  incision  is 
to  be  made  through  the  wall  of  the  belly  down  to  the  neck  of  the 
tumour,  to  remove  stricture  external  to  the  sac  ;  but  should  this 
proceeding  fail  in  its  object,  and  the  existence  of  stricture  inside 
the  neck  of  the  sac  be  made  thereby  probable,  the  peritoneal 
covering  should  be  opened,  and  the  constricting  band  should  be 
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divided  directly  upwards  by  means  of  a  knife-  carried  along  a  di- 
rector inserted  under  it. 

As  a  large  apparently  internal  hernia,  with  a  straight  direction 
through  the  abdominal  wall,  may  have  begun  as  an  external  or 
oblique  one,  and  may  have  assumed  afterwards  the  look  of  an 
intcraal  rupture  by  reason  of  its  weight  (p.  275),  the  scalpel  should 
be  kept  on  the  front  of  the  tumour  in  an  operation,  and  parallel  to 
the  middle  line  of  the  body.  And  in  dividing  the  stricture  the 
cut  should  be  made  directly  upwards  in  the  same  direction.  By 
taking  these  precautions  the  danger  of  wounding  the  epigastric 
vessels  curving  around  the  neck  of  such  a  hernia  on  the  inner  side 
will  be  best  avoided. 

Variety  of  internal  hernia. — Within  the  triangular  space  of  Hes- 
selbach  a  rupture  may  protrude  at  a  different  spot  from  that  above 
mentioned.  External  in  position  to  the  other,  it  will  be  placed 
nearer  the  epigastric  vessels,  a,  coming  out  between  them  and  the 
edge  of  the  conjoined  tendon,  H.  Without  any  aperture  for 
its  exit,  it  has  to  elongate  and  make  coverings  for  itself, 
like  the  common  form  of  internal  hernia  which  lies  nearer  the 
pubes. 

Course  and  coverings.  The  Drawing  demonstrates  the  oblique 
course  the  intestine  would  take  through  nearly  the  whole  of  the 
inguinal  canal.  As  the  rupture  is  placed  farther  out  in  the  trian- 
gular space  than  the  conjoined  tendon  it  will  want  necessarily  a 
covering  from  that  stratum  ;  and  it  differs  from  the  more  common 
internal  hernia  in  not  possessing  that  investment.  But  as  the 
intestine  proceeds  along  the  inguinal  canal  and  the  cord  it  slips 
within  the  cremaster  muscle,  and  then  issues  from  the  abdominal 
wall  by  the  external  abdominal  ring,  forming  a  pear-shaped 
swelling. 

Its  coverings  from  within  out  will  be,  peritoneum  or  sac,  subperi- 
toneal fat,  fascia  transversalis,  cremasteric  fascia,  spermatic 
fascia,  and  the  teguments  and  skin :  in  short  they  are  the  same 
as  to  number  and  structures  as  the  coverings  of  the  external  or 
oblique  hernia. 

Diagnosis. — During  life  this  kind  of  the  internal  hernia  is  not 
to  be  distinguished  from  the  external  or  oblique  in  consequence  of 
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its  traversing  so  much  of  the  inguinal  canal,  and  having  a  pear- 
shaped  form  like  that  rupture. 

Taxi^  a?id  //*c  truss. — From  an  inability  to  distinguish  this 
tumour  from  an  external  hernia,  which  it  would  resemble,  the 
same  precautions  for  insuring  the  return  of  the  intestine  by  the 
taxis  are  to  be  taken,  as  were  described  for  that  rupture  (p.  275). 
And  the  pad  of  the  truss,  which  is  to  keep  the  gut  in  its  cayiiy, 
should  be  placed  near  the  situation  of  the  internal  abdominal 
ring,  or  where  an  aperture  can  be  recognised  by  the  tip  of  the 
fore  finger. 

Seat  of  stricture.  The  remarks  before  made  on  the  cause  and 
situation  of  the  stricture  of  an  external  hernia  will  serve  for  this 
rarer  kind  of  internal  hernia  (p.  276). 

Divisian  of  the  stricture.  With  a  suspicion  of  the  existence  of 
the  kind  of  rupture  now  under  consideration  care  is  needfiQ  in 
cutting  down  to  free  it  from  stricture  ;  for  the  epigastric  vessels 
lie  on  the  outer  side,  whilst  in  the  external  hernia,  from  which  it 
cannot  be  distinguished,  they  are  placed  on  the  inner  side  of  the 
neck  of  the  rupture.  In  cutting  down  on  the  upper  part  of  the 
hernia  to  divide  the  external  stricture  the  scalpel  should  be  kept 
well  on  the  front  and  midpart  of  the  tumour,  so  as  to  avoid  the 
vessels  lying  on  its  side,  after  the  manner  recommended  in  the 
operation  on  the  doubtfril  large  direct  hernia  (p.  282)  ;  and  in 
dividing  the  internal  stricture  of  the  neck,  after  opening  the  sac, 
the  cut  should  be  made  directly  upwards  in  front  of  and  opposite 
the  middle  of  the  hernia.  Should  these  directions  be  observed 
there  will  be  little  risk  of  injuring  the  bloodvessels,  even  though 
the  diagnosis  between  the  two  kinds  of  hernia  cannot  be  esta- 
blished. 
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Inner  view  of  the  groin  with  the  apertures  through  which  the 
intestine  leaves  the  cavity  of  the  abdomen  in  hernia. 

To  prepare  the  dissection  throw  down  the  wall  of  the  abdomen 
in  the  left  groin  in  the  form  of  a  triangular  flap ;  detach  the  peri- 
toneum and  the  subixjritoneal  fat  from  that  flap,  and  the  colon 
from  the  iliac  fossa.  On  the  removal  of  tlie  fat  and  areolar  tissue, 
and  some  glands  from  the  side  of  the  large  iliac  artery  and  vein, 
the  different  smaller  vessels  and  nerves  will  come  into  sight. 

By  separating  the  peritoneum  from  the  wall  of  the  pelvis  the 
urinar}'  bladder  and  the  obturator  vessels  appear;  but  in  the 
dissection  here  delineated  the  obliterated  hypogastric  artery  was 
removed  from  the  bladder. 


IXNKR  STRATA  OF  THE  ABDOMINAL  WALL. 

Inside  the  muscles  of  the  abdominal  wall  in  the  groin  are 
spread  some  thin  membranes,  which  are  connected  with  hernia, 
forming  coverings  for  it.  In  the  inner  as  in  the  outer  view  the 
firm  band  of  Poii part's  ligament  api)ears. 


A.  Rectus  aVKiominis  under  the 

fascia. 

B.  Crural  arch. 

C.  Giinbernat's  ligament. 

D.  Iliac  fascia. 

E.  Sigmoid  flexure  of  the  colon. 

F.  Internal  abdominal  ring. 

G.  Ciiiral  ring. 


H.   Poctincus    nuisclo    covered  by 

fascia  lata. 
I.    Inner  inguinal  fossa. 
J.     Urachus  of  the  bladder. 
K.  Vas  deferens  of  the  testis. 
L.    Fascia  transversalis. 
N.   Urinary  bladder. 


Peritoneinn  and  stihppriivneal  fat.  These  two  layers  have  been 
necessarily  detached  in  the  dissection :  they  cover  all  the  parts 
now  laid  bare,  separating  them  from  the  viscera,  and  they  close 
the  aperture  of  the  internal  abdominal  and  the  crural  ring. 

The  crural  archy  B,  or  Poupart's  ligament  (p.  264),  stretches 
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across  the  front  of  the  hip-bone,  arching  over  the  muscles, 
vessels,  and  nerves,  which  are  continued  from  the  cavity  of  the 
abdomen  to  the  thigh.  Rounded  exteraally  where  it  is  joined  to 
the  hip-bone  and  is  united  with  the  subjacent  parts,  it  is  sepa- 
rated internally  by  the  iliac  vessels  from  the  underlying  muscles 
and  bone,  and  is  fixed  by  a  widened  part  (Gimbemat's  ligament) 
into  the  tuberosity  and  the  pectineal  line  of  the  pubes. 

Gtmbernafs  ligament^  C,  is  that  part  of  the  widened  inner 
attachment  of  the  crural  arch,  which  intervenes  between  the 
rounded  anterior  part,  B,  and  the  bone  beneath.  Triangular  in 
shape,  the  apex  is  inserted  into  the  tuberosity  of  the  pubes,  and 
the  base  is  turned  to  the  iliac  vein,  h.  From  apex  to  base  it 
measures  about  an  inch,  and  it  is  kept  on  the  stretch  by  its 
union  at  the  base  with  the  fascia  lata. 

The  fascut  transvermliSy  L,  lines  the  wall  of  the  abdomen  as 
low  as  Poupart's  ligament.  Ceasing  opposite  that  band,  it  has  a 
different  disposition  at  the  outer  and  inner  ends.  As  far  inwards 
as  the  letter  B,  it  is  connected  to  the  ligament,  and  blends  with 
the  iliac  fascia,  D :  between  the  s^wt  referred  to  and  Gimbemat's 
ligament  it  is  continued  beneath  the  inner  half  of  the  crural  arch, 
and  enters  the  fore  part  of  the  loose  crural  sheath  around  the 
femoral  vessel ;  and  still  more  internally  it  is  fixed  into  the  pec- 
tineal line  of  the  pubes  beneath  the  conjoined  tendon  (p.  271) 
and  Gimbemat's  ligament.  Just  above  Gimbemat's  ligament  is 
a  depression  in  the  fascia,  forming  the  inner  inguinal  fossa,  I, 
where  the  internal  inguinal  hernia  begins  to  protrade. 

Internal  aMominal  ring^  F.  This  is  an  elongated  aperture  in 
the  fascia  transversalis,  which  is  external  to  the  epigastric  vessels, 
and  a  little  above  Poupart's  ligament.  Through  it  pass  the  con- 
stituents of  the  spermatic  cord,  viz.  the  spermatic  vessels,  f,  the 
vas  deferens  or  duct  of  the  testis,  K,  part  of  the  genito-crural 
nen'c,  1,  and  lymphatics:  when  these  have  reached  the  inside  of 
the  abdomen  they  diverge  to  their  destination  beneath  the  peri- 
toneum and  the  subperitoneal  fat.  Before  the  dissection  is  made 
the  aperture  will  be  closed  by  the  two  internal  strata  of  the 
abdominal  wall,  viz.  subperitoneal  fat  and  peritoneum;  but  in 
the  state  of  the  parts  necessary  for  the  production  of  a  congenital 
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hernia,  the  ring  is  not  closed  by  those  layers,  bnt  remains 
patent  for  the  escape  of  the  gnt;  whilst  the  two  strata  (peri- 
tonenm  and  subperitoneal  fat)  form  tubes  which  reach  to  the  tes- 
ticle and  arc  ready  to  receive  the  descending  intestine. 

In  an  external  in^inal  hernia  the  piece  of  intestine  leares  the 
abdominal  cavity  through  this  hole,  and  protmdes  along  the 
spermatic  cord.  Of  necessity  the  gut  will  force  onwards,  and 
make  coverings  for  itself  of  the  peritoneum  and  the  subperitoneal 
fat,  as  already  said  (p.  274),  before  it  receives  the  other  coverings 
from  the  abdominal  wall. 

The  fascia  tliaca,  D,  covers  the  iliacus  muscle,  and  lies  beneath 
the  large  external  iliac  blood-vessels.  At  Poupart's  ligament 
it  joins  the  fascia  transversalis  as  far  inwards  as  B :  bat  thence 
to  Qimbemat's  ligament  it  is  prolonged  beneath  the  iliac  arteir 
and  vein,  and  blends  with  the  hinder  part  of  the  loose  cmral 
sheath  on  the  femoral  vessels. 

The  crural  sheath  (Plate  xliii.)  is  continuous  above  with  the 
^ftscise  just  noticed,  the  fascia  transversalis  entering  the  fVont, 
and  the  fascia  iliaca  the  back  of  the  tube.  In  it  are  lodged  the 
great  vessels,  a  and  &,  of  the  limb ;  and  as  these  occupy  only  the 
outer  part  of  the  sheath  in  consequence  of  the  shape  of  the  parts, 
an  interval  is  left  between  the  iliac  vein,  ft,  and  Gimbemat*s 
ligament,  which  is  named  the  crural  canal.  This  canal  gradually 
tapers  from  above  down,  and  reaches  but  a  short  distance  along 
the  crural  sheath:  its  opening  into  the  abdomen  is  called  the 
crural  rinq.  A  femoral  hernia  passes  through  this  space  or 
passage  in  the  crural  sheath. 

The  crural  ring^  G,  is  the  aperture  of  entrance  into  the  crural 
canal  from  the  cavity  of  the  abdomen.  About  as  large  as  tlie 
tip  of  the  fore  finger,  and  flattened  like  this  from  before  back,  it  is 
bounded  in  front  by  Poupart's  ligament  and  the  subjacent  band 
of  the  deep  cniral  arch;  behind  by  the  pubes  covered  by  the 
pectineus  muscle  and  fascia  lata;  internally  by  the  base  of  Gim- 
bemat's  ligament,  C  ;  and  externally  by  the  iliac  vein,  h.  Of 
these  boundaries  only  the  anterior  and  inner  are  unyielding  and 
sharp  enough  to  constrict  a  piece  of  gnt  lying  in  it.  If  the  fore 
finger  is  placed  in  the  ring  whilst  the  hip-joint  is  altematelv 
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flexed  and  extended  the  influence  of  the  state  of  the  limb  on  the 
margins  of  the  ring  will  be  perceived ;  for  laxness  of  Poupart's 
and  Gimbemat's  ligament  will  be  induced  by  raising  the  thigh, 
and  tightness  of  those  bands  will  follow  straightening  of  the  limb. 

The  ring  is  filled  by  a  lymphatic  gland,  and  transmits  lymph- 
vessels  from  the  thigh  to  the  abdomen.  Towards  the  cavity  of 
the  belly  it  is  closed  by  the  strata  of  the  peritoneum  and  subperi- 
toneal fat.  But  the  subperitoneal  layer  is  thickened  over  the 
crural  ring,  and  is  projected  downwards  into  that  aperture, 
making  thus  a  partition  between  the  limb  and  the  abdomen ;  and 
from  this  arrangement  the  term  septum  crurale  was  applied  to  it 
by  M.  Cloquet. 

Vessels  occupy  the  outer  side  and  the  front  of  the  ring.  In 
the  former  situation  is  the  iliac  vein,  b.  In  the  latter  lie  a  small 
pubic  branch,/,  of  the  epigastric  vessels,  and  deeper  amongst  the 
muscles,  the  spermatic  vessels  of  the  testis.  Occasionally  the 
obturator  artery,  ^,  arises  from  the  epigastric,  c,  above  the  ring, 
and  descends  into  the  pelvis  close  to  the  iliac  vein,  and  along  the 
outer  part  of  the  ring.  With  the  same  origin  it  may  course  to 
the  pelvis  along  the  base  of  Gimbemat's  ligament,  at  the  inner 
part  of  the  ring :  when  it  thus  occupies  the  inner  side,  the  ring 
will  be  encompassed  by  vessels  except  at  the  back. 

Obturator  or  suhpuhic  aperture.  Below  the  brim  of  the  pelvis 
is  a  third  aperture,  which  transmits  from  the  abdomen  the  obtu- 
rator vessels  and  nerve.  It  is  a  small  oblique  canal  at  the  upper 
part  of  the  thyroid  foramen ;  and  it  is  bounded  partly  by  bone,  and 
partly  by  the  obturator  membrane  and  muscle.  Like  the  two 
apertures  before  described,  it  is  separated  from  the  cavity  of  the 
abdomen  by  the  peritoneum  and  the  subperitoneal  fat. 

Occasionally  a  piece  of  intestine  leaves  the  abdomen  through 
this  hole,  forming  an  obturator  hernia.  In  such  a  case  the 
tumour  would  be  clothed  by  the  peritoneum  and  the  subperitoneal 
fat,  like  the  other  hemiaB,  and  it  would  finally  escape  into  the 
thigh  under  the  pectineus  muscle.  Very  commonly  small  pellets 
of  fat  from  the  subperitoneal  layer  project  through  the  aperture. 
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A  protnision  of  intestine  below  Poupart's  ligament  to  i 
thiji:li  gives  rise  to  a  femoral  hernia.  Part  of  the  anatomy  oft 
hernia  can  be  studied  in  the  abdomen,  and  part  with  the  lov 
limb ;  but  onlv  the  facts  illustrated  in  this  Plate  of  the  dissecti 
of  the  jmnn  will  be  here  alluded  to. 

Course.  Kntering  the  loose  crural  sheath  through  the  crm 
ring,  the  gut  descends  on  the  inner  side  of  the  femoral  rein  aloi 
the  narrow  space  of  the  cniral  canal,  as  far  as  the  sapheno 
opening  in  the  fascia  lata;  at  this  sjwt  it  escapes  from  its  narrc 
jmssage  through  the  sai)henous  opening,  and  forms  a  swelling  ( 
the  surface  of  the  thigh.  As  it  proceeds  in  its  course  it  displace 
or  causes  to  Ihj  absorbed  the  gland  situate  in  tlic  cmral  cant 
Whilst  it  is  in  the  crural  sheath  the  gut  has  nearly  a  straigl 
direction,  Imt  as  it  ]>rojects  forwards  to  the  surface  a  bend  : 
fonned  at  the  level  of  the  saphenous  opening;  and  as  it  increase 
in  size,  ascending  on  the  abdomen,  a  second  bend  is  prodncei 
See  the  description  in  the  thigh.  The  narrowed  part  of  th 
tumour  beneath  Poupart's  ligament  is  named  the  neck  of  th 
hernia, 

Corrrifif/s,  The  intestine  pushes  before  it  some  strata  apper 
taining  to  the  wall  of  the  belly,  and  others  belonging  to  th( 
thigh.  The  coverings  derived  from  the  abdomen  are  the  peri 
toneal  or  tlie  sac,  and  tlic  subperitoneal  or  fatty  layer  whicl 
varies  niueh  in  thickness  in  dillerent  bodies.  The  limb-eoverinsn 
are  obtained  fi-om  the  crural  sheath,  and  the  teguments,  and  wil 
be  described  with  Plates  XLI.  and  XLii. 

Taxis.  Py  the  view  in  the  Plate  it  a])pears  that  the  return  ol 
the  intestine  will  be  retarde<l  by  the  tendinous  band  of  Poujmrt'f 
and  Gimbernat's  ligament,  if  this  is  kept  tight  by  an  extende<3 
state  of  the  thigh  ;  and  therefore  the  thigh  should  be  raised  and 
rotated  inwards  to  relax  to  the  utmost  that  band  during  the 
employment  of  the  taxis. 

Stricture.  Strangulation  of  the  intestine  takes  place  most  com- 
monly in  the  neck  of  the  rupture.     It  may  be  outside  the  sac, 
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and  bo  caused  by  a  fibrous  band,  or  by  the  sharp  tendinous  edge 
of  Poupart's  and  Gimbernat's  ligament ;  or  it  may  be  placed 
inside  the  sac,  being  produced  by  a  thickened  band  of  peritoneum. 

Division  of  tJie  stricture.  When  all  attempts  to  relieve  the  con- 
striction of  the  gut,  by  cutting  fibrous  bands  external  to  the 
neck  of  the  sac,  have  failed,  the  sac  will  have  to  be  opened,  and 
the  knife  introduced  under  Poupart's  ligament  into  the  lower 
part  of  the  belly.  In  dividing  the  internal  stricture  the  edge  of 
the  knife  should  be  turned  inwards  because  the  inner  side  of  the 
crural  ring  is  usually  free  from  any  blood-vessel ;  but  the  cutting 
instrument  should  not  be  introduced  fjarther  than  is  necessary, 
for  if  the  bladder  should  be  distended,  so  as  to  project  above  the 
level  of  the  brim  of  the  pelvis,  it  may  be  injured  in  an  operation. 

Occasionally  the  obturator  artery  lies  along  the  inner  side  of 
the  crural  ring  (p.  287).  Wlien  this  unusual  condition  exists  the 
vessel  is  close  inside  the  neck  of  the  hernia,  and  would  most 
probably  be  cut  by  the  knife  carried  inwards  as  above  directed. 
Fortunately  tliis  exceptional  state  is  very  rare  in  conjunction  with 
a  hernia  requiring  an  operation  for  the  relief  of  strangulation 
inside  the  neck  of  the  sac 

EXTERNAL  ILIAC  VESSELS. 

The  topographical  anatomy  of  the  lower  half  of  tlie  external 
iliac  vessel, — the  part  of  the  artery  to  which  a  ligature  may  be 
applied — is  represented  in  this  Illustration. 


a.  External  iliac  artery. 

b.  External  iliac  vein. 
€.  Spermatic  artery. 

d.  Circumflex  iliac  artery. 

«.  Epigastric  artery. 

/.  Pubic  branches  of  epigastric. 


g.  Obturator  artery. 

h.  Epigastric  vein. 

i.  Circumflex  iliiW  vein. 

k.  Obturator  vein. 

l.  Spermatic  vein. 


The  external  iliac,  a,  is  the  beginning  of  the  main  artery  of  tlie 
lower  limb,  and  is  contained  in  the  cavity  of  the  abdomen.  It 
reaches  from  the  base  of  the  sacrum  to  the  lower  border  of 
Poupart's  ligament,  where  it  receives  the  name  "femoral."  It 
has  a  straight  course  above  the  brim  of  the  pelvis,  and  takes  tlie 

psoas  muscle  as  its  guide. 

u 
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In  all  its  extent  the  Teasel  is  covered  by  the  peritonenm  and 
the  subperitoneal  fat;  and  it  is  accompanied  bj  a  chain  of 
l}Tnpliatic  glands  on  the  inner  side  and  the  fore  part.  Towards 
its  lower  end  numerous  smaller  vessels  lie  on  it :  thns  the  sper- 
matic artery  and  vein,  f,  and  the  genital  branch,  1,  of  the  genito- 
cniral  nerve  pass  along  it ;  crossing  over  its  inner  side  for  a  short 
distance  is  the  vas  deferens  of  the  testis,  K ;  and  directed  trans- 
versely over  it  near  it«  ending  is  the  circnmflex  iliac  rein,  i.  To 
its  inner  side,  and  taking  a  deeper  position  than  it,  is  the  external 
iliac  vein,  b ;  but  on  the  right  side  there  is  a  slight  difference  in 
the  position  of  the  vein  (Plate  xxxvi.). 

Two  branches  for  the  wall  of  the  abdomen,  viz,  circumflex  iliac 
and  epigastric  arise  from  the  lower  end  of  the  vessel. 

Luiature  of  the  artery.  The  slight  depth  of  the  external  iliac, 
and  the  small  disturbance  of  the  contents  of  the  abdomen  in  the 
attempt  to  reach  it,  render  practicable  the  ligature  of  this  vessel 
by  cutting  through  the  wall  of  the  belly  in  the  groin. 

Not  to  displace  unnecessarily  the  peritoneum  the  ligature 
should  be  kept  as  near  as  it  can  be  to  Poupart*8  ligament ;  but  the 
exact  spot  to  be  selected  for  the  application  of  the  thread  will 
be  determined  by  the  position  of  the  branches.  Usually  two 
branches  arise  near  the  end  of  the  artery,  and  on  opposite  sides 
of  it ;  and  if  the  jwsition  of  these  vessels  was  constant  the  trunk 
might  be  tied  about  an  inch  higher  up.  But  as  these  branches  take 
origin  at  difTorent  distances  (one  to  two  inches,  Quain)  from  Pou- 
part's  lij^ament,  and  as  the  obturator  arterj'  may  be  attached  also 
to  the  lower  half  of  the  iliac  trunk,  the  spot  selected  for  ligature 
should  be  one  inch  and  a  half  to  two  inches  above  the  crural  arch. 

The  oixjration  may  be  practised  in  this  manner.  A  cut  is  to 
be  made  through  the  integuments  of  the  wall  of  the  belly  in  the 
groin  from  a  point  a  little  above  and  outside  the  internal  ab- 
dominal ring  to  the  front  of  the  iliac  crest ;  but  on  the  right 
side  the  cut  will  be  reversed.  The  three  muscular  strata  are 
divided  successively  down  to  the  yellow-looking  fascia  transver- 
salis,  L ;  and  then  this  thin  membrane  may  be  slit  on  a  director. 
Next,  the  peritoneum  and  the  subperitoneal  fat  are  to  be  detached 
carefully  with  the  finger,  without  rupture,  from  the  iliac  fossa. 
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On  looking  into  the  wound,  with  the  light  falling  into  it,  the 
ai-tery  will  be  seen  in  the  bottom ;  and  after  slightly  detaching 
the. iliac  trunk  from  the  surrounding  parts,  a  ligature  may  be 
readily  applied  to  it.  Should  the  origin  of  a  branch  come  into 
sight  when  the  trunk  is  laid  bare  it  may  be  included  in  the 
thread. 

Difficulty  in  the  execution  of  the  operation  may  be  due 
to  enlargement  of  the  contiguous  inguinal  glands,  which  may 
cover  the  arterial  trunk  and  are  detached  from  it  with  difficulty. 
Variation  in  the  situation  of  the  artery  will  give  rise  to  some 
embaiTassment  unless  the  operator  is  previously  acquainted  with 
it.  Not  uncommonly  the  vessel  is  much  bent  downwards  into 
the  pelvis,  so  as  to  lie  below  the  brim,  and  to  be  out  of  sight :  in 
such  a  condition  the  artery  would  have  to  be  raised  to  its  usual 
level  by  the  fore  finger  introduced  into  the  wound,  before  a  liga- 
ture could  be  passed  around  it.  Sometimes  in  detaching  the  sub- 
peritoneal fat  the  external  iliac  is  raised  from  its  usual  situation, 
and  is  carried  upwards  with  that  layer :  when  this  displacement 
occurs  the  vessel  may  be  detected  in  the  fatty  layer  by  means  of 
the  pulsation. 

Branches  of  the  iliac.  The  two  branches  of  the  artery  ramify 
in  the  wall  of  the  belly,  one  in  front  and  the  other  behind.  Only 
the  beginning  of  the  branches  can  be  now  seen. . 

The  epigastric  artery,  e,  ascends  on  the  inner  side  of  the  internal 
abdominal  ring  to  the  rectus  muscle.  At  first  it  lies  beneath  the 
fascia  transversalis,  but  finally  perforates  this  membrane  to  enter 
the  sheath  of  the  rectus.  On  each  side  of  the  artery  lies  a  vein ; 
these  join  below  into  one. 

Small  branches,  jmhic^  run  inwards  to  the  back  of  the  pubes, 
anastomosing  with  their  fellows,  and  the  obturator,  g.  Cremasterie 
offsets  (p.  273)  are  supplied  to  the  muscular  covering  of  the  cord. 

The  circumflex  iliac  artery,  dy  is  directed  to  the  iliac  fossa  below 
Poupart's  ligament  (Plate  xxxvi.).  Small  muscular  branches  are 
given  by  it  to  the  abdominal  wall  and  the  iliacus. 

Two  other  small  arteries,  the  spennatic  and  obturator,  com^ 
into  the  dissection  for  a  short  distance. 
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Tlic  sj)ei'mafic  artoir,  f,  a  branch  of  the  aorta,  courses  to  the 
testis  through  the  internal  abdominal  ring.  The  reins  accom- 
panying it  unite  together  higher  in  the  abdomen  (Plate  xiit^'.I 

Tlie  obturator  artery,  ^,  arises  from  the  internal  iliac  tnmk  in 
the  jK'lvis,  and  issues  through  the  subpubic  apertare  to  the  thigfa. 
Its  cc>ni}^anion  vein,  A*,  and  nerve,  4,  have  a  like  coarse. 

The  nerves  in  the  dissection  are  offsets  of  the  lambar  plexnSi 
and  are  represented  more  fully  in  the  two  following  Plates. 

1.  Ci»>iiital  hranch  of  gcnito-crnral.     I     3.  External  cntniieous  nerre. 

2.  Crural  l-rauch  of  gt'iiito-erural.       |     4.  Obturator  nerve. 

The  ffenito-erural  nerve  divides  into  two: — ^The  genital  branch, 
1,  nms  on  the  extenial  iliac  artery,  and  issues  through  the  in- 
tenial  alxlomiual  ring  to  su])ply  the  cremaster  muscle;  the  cruial 
branch,  2,  passes  beneath  Poupart's  ligament  to  the  integuments 
of  the  thigh. 

The  external  etffanrctfs,  3,  is  directed  under  the  outer  end  of 
Pouparl's  ligament  to  the  teguments  of  the  thigh. 

The  obturator  nerve,  4,  escajies  from  the  abdomen  bj  the  sub- 
pubic hole  ^vith  the  vessels  of  the  same  name,  above  which  it 
lies:  it  is  dis^tribuled  in  the  thijrh. 


DESCRIPTION  OF  PUTE  XXXVI. 


TiiK  deep  muscles  and  the  vessels  of  the  abdominal  cavitv  arc 
figured  in  this  Plate. 

The  objects  here  represented  will  be  readily  cleaned  after  the 
removal  of  the  viscera  from  the  cavity  of  the  abdomen ;  but  as 
the  large  vein  (vena  cava)  is  imbedded  in  the  substance  of  the 
liver  it  is  usually  cut  away  in  the  removal  of  that  viscns.  To 
denude  the  diaphragm,  dissect  olF  with  care  the  l)eritoneum  •  to 
remove  that  membrane  from  the  tendon  of  the  muscle,  to  which 
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it  adheres  closely,  will  require  some  skill  on  the  part  of  the 
dissector. 

On  the  right  side  the  deep  muscles  are  to  be  laid  bare,  but  on 
the  left  the  fascia  covering  them  may  remain  entire. 

The  small  nerves  issuing  from  the  substance  of  the  psoas 
muscle  lie  in  a  loose  fat,  and  can  be  defined  with  ease. 

MUSCLES  IN  THE  ABDOMINAL  CAVITY. 

One  of  the  muscles  (diaphragm)  separates  the  cavities  of  the 
thorax  and  abdomen,  and  is  used  in  respiration;  the  others, 
placed  on  the  side  of  the  spine,  take  part  in  the  movements  of 
the  lower  limb  and  last  rib. 


A.  Fleshy  jMirt  of  the  diaphragm. 

B.  Mid-part  of  the  tendon. 

C.  Left  piece  of  the  tendon. 

D.  Right  piece  of  the  tendon. 
£.  Right  crus. 

F.  Left  cr\is. 

0.  Intenial  arched  ligament. 
H.  External  arched  ligament. 

1.  Quadratus  lumbonim. 
J .  Psoas  parvus  muscle. 


K.  Psoas  magnus. 

L.  Iliacus  muscle. 

M.  Urinary  bladder. 

N.  Rectum. 

0.  Vas  deferens  of  the  testis. 

P.  Left  ureter. 

Q.  lioft  kidney. 

K.  Supra-renal  body. 

S.  GSsophagus,  cut 

T.  Pcctineus  muscle. 


The  diaphragm^  A,  stretches  across  the  hollow  included  by  the 
ribs,  and  divides  this  space  into  two, — an  upper  part,  cavity  of 
the  thorax;  and  a  lower  or  abdominal  cavity.  The  muscle  is 
fleshy  at  the  circumference  where  it  is  fixed  to  the  ribs,  and  ten- 
dinous in  the  centre. 

The  diaphragm  takes  origin  externally  from  the  back  of  the 
xiphoid  cartilage ;  from  the  six  lower  ribs  on  the  inner  surface ; 
from  the  two  arched  ligaments,  U  and  G ;  and  from  the  side  of 
the  spinal  column  by  the  cms,  E.  All  the  fleshy  fibres  end  in- 
ternally in  the  central  tendon,  to  which  they  are  directed  with 
varying  lengths  and  inclinations. 

It  is  arched  unequally  on  the  two  sides,  being  highest  on  the 
right.  Its  surfaces  look  upwards  and  downwards  to  the  thoracic 
and  abdominal  cav^'^ies ;  and  they  differ  in  form,  for  the  upper  is 
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convex,  and  the  lower  concave.  In  contact  with  the  tipper  ate 
tlie  visi'era  and  membranes  of  the  thorax  ;  and  the  lower,  clothed 
by  tlie  iKTitoneum,  touches  the  larger  viscera  in  the  abdominal 
cavitv.  Thn^e  larire  tubes — two  for  the  conTcvBiice  of  blood 
(aorta  and  cava),  and  one  of  the  food  (ocsophagas) — pass  through 
the  muscle ;  and  smaller  a]X'rtureB  for  the  transit  of  vessels  and 
nerves  exist  on  each  side.  In  the  dead  body  the  muscle  is  arched 
hit^her  on  each  side  than  in  the  centre,  and  the  bulge  on  the  right 
is  hiirher  than  tlmt  on  the  left.  The  right  curre  ascends  as  high 
as  the  npiKT  l>order  of  the  cartilage  of  the  fifth  rib  near  the 
stomuin,  and  the  left  reaches  in  like  manner  to  the  level  of  the 
sixth  rib.  Bv  the  tiction  of  this  muscle  the  cavities  of  the  ab- 
donien  and  thorax  arc  enlarged  and  diminished,  and  the  rissceni 
are  conii)re8sed  alternately. 

l)urin,t(  contraction  or  shortening  of  the  fibres  the  muscle 
moves  (lijwn  slightly  in  the  cavity  of  the  abdomen,  diminishing 
this  s])ace  and  enlarging  the  thorax  ;  and  as  the  fleshy  or 
lateral  part  moves  more  than  the  central  or  tendinous  the  whole 
muscle  ivsembles  in  form  a  flat-roofed  tent.  In  consequence  of 
an  increase  in  the  size  of  the  thorax  during  its  contraction  it  acts 
as  an  ins])iratory  muscle.  By  the  descent  above  indicated  the 
visccm  in  the  upjHT  part  of  the  abdomen  arc  forced  down ;  and 
if  the  (lia})hragni  be  lixed  in  that  |X)8ition,  whilst  the  abdominal 
muscles  are  contracted,  the  viscera  will  be  compi^essed  between 
the  two,  and  the  contents  of  some  may  be  ex|x?lled. 

When  the  shortened  fibres  relax  and  lengthen  the  muscle  is 
moved  one  rib  higher  on  both  sides  than  its  level  in  the  dead 
bo<ly ;  and  it  diminishes  in  this  way  the  cavity  of  the  thorax, 
whilst  it  increases  proportionally  that  of  the  abdomen.  By 
causintr  a  decrease  in  the  cavity  of  the  thorax  it  becomes  an  ex- 
piratory  muscle.  In  its  ascent  the  viscera  of  the  thorax  are 
raised,  esi>ecially  the  heart,  and  those  in  the  abdomen  regain 
their  usual  place. 

XavtnJ  parts  of  fhe  muscle.  These  are  three,  viz.,  the  central 
tendon,  the  pillars,  and  the  arched  ligaments. 

The  centra!  tendon,  not  attached  to  Iwne,  is  a  thin  aponeurotic 
layer,  which  is  shaped  like  a  trefoil  leaf,  and  has  been  called 
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heart-shaped  or  cordifonn.  It  receives  by  its  circumference  the 
fleshy  fibres,  and  is .  pierced  by  the  large  inferior  cava :  it  is 
divided  into  three  pieces ; — a  central,  B ;  a  left  narrow  portion,  C ; 
and  a  right  piece,  D. 

The  crura  or  pillars  lie  on  the  sides  of  the  aorta,  a,  and  form  two 
thick  fleshy  bundles  which  are  fixed  by  tendon  to  the  subjacent 
lumbar  vertebrae  and  their  intervertebral  substance.  Of  the  two, 
the  right  cms  is  larger  than  the  left,  and  in  the  succeeding  Plate 
it  may  be  seen  more  distinctly.  From  the  tendinous  part  the 
fleshy  fibres  ascend  to  the  central  tendon,  but  the  most  internal 
set  pass  between  the  aorta  and  the  oesophagus,  decussating  with 
their  fellows,  and  bound  laterally  the  oesophagean  opening  in 
their  upward  course  to  their  destination.  Most  commonly  the 
fasciculus  of  the  right  side  is  anterior  to  that  of  the  left  at  the 
point  of  crossing. 

The  arched  ligamefits  are  fibrous  bands  over  the  loin-muscles 
for  the  purpose  of  giving  attachment  to  the  fibres  of  the  dia- 
phragm. 

The  internal  one,  G,  (ligam.  arcuat.  intern.)  the  longest  and 
most  curved,  lies  over  the  psoas  muscle.  By  the  inner  end  it 
joins  the  tendinous  part  of  the  eras,  and  by  the  outer  it  is 
inserted  into  the  transverse  process  of  the  first  lumbar  vertebra. 
The  external  band,  H,  (lig.  arc.  extern.)  is  attached  externally  to 
the  last  rib,  and  internally  it  blends  with  the  inner  ligament :  it 
is  placed  over  the  quadratus  muscle,  I,  and  under  or  through  it 
the  last  dorsal  nerve  and  the  accompanying  artery  issue. 

Apertures  in  the  diaphragm.  Three  large  central  holes  give 
passage  to  the  oesophagus  and  the  two  large  bloodvessels  of  the 
lower  half  of  the  body ;  and  on  each  side  of  the  aorta  is  a  fissure 
in  the  eras  for  the  transmission  of  the  splanchnic  nerves. 

The  asopliagean  opening  occupies  the  fleshy  part  of  the  muscle 
behind  the  central  tendon.  It  is  placed  in  front  of  the  spinal 
column,  above  and  to  the  left  of  the  aortic  opening.  Its  bounding 
fibres  are  derived  from  the  crara,  those  on  the  left  side  coming 
from  the  right  eras ;  and  the  opposite.  Through  this  aperture 
arc  transmitted  the  oesophagus,  and  the  two  pneumo-gastric 
nerves,  witli  areolar  tissue.    It  is  larger  than  the  tulx^  passing 
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(I)nin«:1) ;  and  it  will  bo  reduced  in  size  bj  the  contraction  of  the 
iioliv  tibivs. 

Tlif  cp'NUff/  for  the  rena  cava  (for.  qiiAdratum)  lies  on  the 
liirlu  <»t'  tlie  asM]T])a;:t'an,  and  higher  than  it.  It  is  »tnat€  in  the 
central  tendon  near  tlie  back  part.  Its  margins  bicud  with  (be 
cuat  of  the  vein,  except  on  tlic  inner  side;  and  its  size  will  noc 
be  diinini^lied  during'  the  contraction  of  the  fleshj  fibres  of  the 
diaphrajrni.  It  [rives  piissagc  to  the  vena  eava  inferior,  and  some 
areo'ar  tissue. 

The*  aortt):  ojenint/  is  rather  behind  than  in  the  diapliraofni,  and 
isopiHsite  the  last  dorsal  vertebra.  Laterally  it  is  bonnded  bv 
the  pillais  uf  the  diaphragm ;  and  in  front  by  a  narrow  tendinous 
band  which  intervenes  between  the  crura.  Through  it  pass  the 
aortiu  the  thoracic  duct,  and  the  large  azygos  vein,  with  areolar 
tissue. 

Thofis^sHte  for  the  splanchnic  nerves  (Plate  ixxrii.)  lies  in  the 
fleshy  part  of  tlie  cms,  and  transmits  on  the  right  side  the 
splanchnic  nerves.  Through  that  on  the  left  side,  l>esides  the 
three  corresponding  nerves,  jnisses  the  small  azyg(»s  vein. 

'YhQ  jisons  iiutfimis  muscle,  K,  occupies  the  loins,  and  leaves  the 
alxlomeu  beneath  Poupart's  ligament  to  be  attached  to  the  femur 
with  the  iliacus. 

The  muscle  arises  from  the  bodies  of  the  lumbar  vertebra?  and 
their  intervertebral  sub>tance ;  from  the  l>ody  of  the  last  dorsal; 
and  from  the  transverse  jM-ocesses  in  the  loins  by  aj>onenn>tic 
slij)R.  Iiiferiorily  it  ends  in  a  tendon,  which  is  continued  to  the 
thigh,  and  is  inserted  into  the  small  trochanter  of  the  femur. 

The  j)soas  lies  beneath  the  kidney  and  the  liirge  intestine,  and 
the  ureter  and  the  spennatic  vessels.  At  the  attachment  to  the 
lumbar  vcrtebne  fibrous  arches  span  over  the  lumbar  vessels ;  and 
along  its  inner  edge  below  the  spinal  column  rest  the  external 
iliac  vessels.  The  outer  edge  overlays  the  quadratus  lumborum, 
I,  and  the  iliacus,  L,  and  some  nerves  of  the  lumbar  plexus. 

If  the  femur  is  free  to  l>e  moved  this  muscle  will  raise  it 
towards  the  abdomen,  bending  the  hip-joint ;  and  afterwards  will 
rotate  out  the  limb.  When  the  limb  is  immovable,  as  when  it 
sup])ortii  the  weight  of  the  body,  the  muscle  will  draw  forwards 
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tlie  trunk  over  the  femur,  as  in  stooping.  In  standing  the 
lumbar  part  of  the  B[)ine  is  kept  erect  by  the  action  of  both 
muscles  ;  or  is  bent  to  the  side  by  one. 

The  psoas  j?arn(s  muscle,  J,  appears  to  be  but  a  part  of  the 
large  psoas :  it  is  often  absent.*  It  takes  origin  from  the  bodies 
of  the  last  dorsal  and  first  lumbar  vertebrae,  and  from  the  interver- 
tebral substance ;  and  it  ends  below  in  a  strong  tendon,  which  is 
inserted  into  the  fore  part  of  the  brim  of  the  pelvis,  blending 
with  the  iliac  fascia.  Near  the  ribs  the  muscle  lies  on  the  psoas 
magnus,  but  slips  to  the  inner  side  of  tliis  muscle  below. 

As  the  muscle  is  not  fixed  to  the  femur  it  cannot  act  on  the 
hip-joint.  In  the  recumbent  posture  it  may  raise  forwards  the 
pelvis ;  and  in  standing  it  assists  the  large  psoas  in  supporting 
and  bending  forwards  the  lumbar  part  of  the  spine. 

Quadra tus  lumhorum^  I.  This  muscle  fills  the  space  between 
the  last  rib  and  the  iliac  crest,  and  is  best  displayed  in  Plate 
xxxvii.  Two  to  three  inches  wide  below,  the  muscle  arises  from 
the  ilio-vertebral  ligament,  and  the  crest  of  the  hip-bone  behind 
that  band :  it  is  inserted  internally  into  the  transverse  processes 
of  the  four  upper  or  all  the  lumbar  vertebrae,  and  into  the  last 
rib  and  the  body  of  the  last  dorsal  vertebra. 

The  quadratus  is  partly  concealed  by  the  psoas,  and  is  contained 
in  a  sheath  derived  from  the  fascia  lumborum.  Nerves  from  the 
lumbar  plexus  cross  it,  and  the  la$t  dorsal  nerve  lies  along  the 
outer  edge. 

When  the  muscle  acts  from  the  pelvis  it  can  render  firm  the 
last  rib  so  as  to  give  a  fixed  point  for  the  action  of  the  diaphragm 
in  deep  inspiration.  If  both  muscles  act  on  the  spine  they  will 
assist  the  psoas  muscles  in  maintaining  it  erect ;  but  if  only  one 
is  active  the  spine  will  be  inclined  towards  the  same  side.  In 
climbing  it  will  assist  the  abdominal  muscles  in  raising  the  pelvis. 

The  iliacus  muscUy  D,  arises  from  the  iliac  fossa  of  the  hip- 
bone, and  from  the  base  of  the  sacrum ;  from  the  ilio-vertebral 
ligament  behind  ;  and  from  the  capsule  of  the  hijvjoint  in  front. 


•  This  muscle  was  found  hut  once  in  twenty  bodies  which  were  examined 
carefully  by  Theile.     ''  Lchre  von  den  Muskeln."    Leipzig,  1841. 
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Many  of  the  fibres  join  intemallj  the  tendon  of  the  psoas 
mufcle,  but  tho  rest  ]>as6  beneath  Poupart*8  ligament,  and  are 
inserted  into  the  femur  in  front  of  and  below  the  small  tro^ 
chanter. 

On  the  right  muscle  re^ts  the  caecum,  and  on  the  left  the  sig' 
moid  flexure  of  the  colon.  Below  the  pelvis  the  mnsele  coTere 
the  ])i}>-joint ;  and  as  it  passes  over  the  anterior  edge  of  the  hip 
bone,  a  small  bursa  lies  underneath  it. 

If  the  lower  limb  is  fh>e  the  iliacus  assists  the  psoas  in  flexing 
the  hip-joint ;  and  if  the  limb  is  fixed  the  muscle  will  bring  for- 
wards tlie  jwlvis  on  the  head  of  the  femur. 

Lymphatir  glamh,  f  f.  A  chain  of  glands  lies  by  the  side  of 
the  large  bloodvessels.  From  these  glands  small  eflferent  vessels 
are  continued  upwards  to  unite  in  the  thoracic  doct  (Plate 
xxxvii.). 

BLOODVESSELS  OF  THE  ABDOMEN. 

A  large  arterial,  and  a  venous  trunk  traverse  the  abdomen  : — 
the  former  (aorta)  supi)lies  offsets  in  the  cavity,  and  a  large  vessel 
to  each  limb  ;  the  latter  (vena  cava)  formed  by  the  union  of  two 
large  veins,  one  from  each  limb,  gathers  smaller  branches  from  the 
abdominal  walls  and  the  viscera. 


a.  Aorta.  n.  Middle  sacnil  artery. 

6.  Coininon  iliac  artery.  j  p.  Vena  cava  inferior. 

e.  Liternal  iliac  artery.  |  q.  Common  iliac  vein. 

d.  External  iliac  arterv.  i  r.  External  iliac  vein. 

t.  Diaphragmatic  artery.  j  s.  I/)we8t  intercostal  artery. 

/.  Oeliac  axis.  /.  Renal  vein. 

g.  Upper  mesenteric  artery.  |  u.  Supra-renal  vein. 

h.  Renal  artery.  |  v.  Spermatic  vein. 

i.  Spermatic  artery.  i  tr.  Lumbar  vein. 

j.  Supm-renal  artery.  i  x.  Middle  sacral  vein. 


jt.    Inferior  mesenteric  artery.  ,  y.  Circumflex  iliac  artery. 

/.     Lumbar  arteries. 


The  aorta,  a,  the  main  vessel  of  the  body,  extends  through  the 
thorax  and  abdomen.  The  part  in  the  latter  cavity  is  called  ab- 
dominal, and  reaches  from  the  opening  in  the  diaphragm  to  the 
left  side  of  the  fourth  limibar  vertebra,  where  it  bifurcates  into 
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the  common  iliac  arteries,  b.  This  large  trunk  rests  on  the  ver- 
tebral column  behind  the  viscera  and  the  peritoneum,  and  is  crossed 
by  the  left  renal  vein,  /.    Its  offsets  are  visceral  and  parietal. 

The  visceral  branches  are  the  following  :  three  spring  from  the 
front  of  the  vessel,  viz.  coeliac  axis  /,  upper  mesenteric  ^,  and 
inferior  mesenteric  k ;  and  three  pairs  of  branches,  which  come 
from  the  sides,  are  the  supra-renal  j'^  the  renal  h,  and  the  sper- 
matic I.  Only  the  lateral  visceral  branches  remain  in  the  dissec- 
tion, the  former  set  having  been  cut  necessarily  in  the  removal  of 
the  viscera. 

The  renal  artery,-^,  is  directed  almost  horizontally  outwards  to 
the  kidney,  and  divides  near  that  viscus  into  branches  which  enter 
it  between  the  vein  and  ureter.  The  wtery  of  the  left  side  is  not 
so  long  as  that  on  the  right. 

The  sujrra-renal  or  middle  capsular  artery,  ^^  taking  the  same 
direction  as  the  renal,  enters  the  supra-renal  body.  In  the  foetus 
it  is  larger  than  in  the  adult. 

The  spermatic  artery,  *,  arises  near  the  renal  (the  testicle  deve- 
loping in  the  loins),  and  descends  over  the  psoas  and  the  external 
iliac  artery  to  the  internal  abdominal  ring  :  at  this  spot  it  leaves 
the  abdomen  to  reach  the  testicle.  On  the  right  side  the  artery 
crosses  the  vena  cava. 

Originallj  the  spermatic  vessels  were  short  and  straight,  like 
the  renal,  but  their  increase  in  length  is  brought  about  by  the 
testicle  passing  from  the  place  of  growth  in  the  abdomen  to  the 
scrotum. 

Parietal  branches.  The  arteries  that  are  ftimished  to  the 
wall  of  the  belly  are  the  diaphragmatic,  the  lumbar,  and  the 
middle  sacral. 

The  diaphragmatic,  e,  are  the  first  two  branches  of  the  aorta 
in  the  abdomen,  and  ramify  on  the  under  surface  of  the  diaphragm. 
Each  courses  over  the  fleshy  fibres  of  the  muscle  to  the  front,  and 
fru^ishes  an  offset  towards  the  hinder  part. 

The  lumbar  arteries,  ^  four  in  number  on  each  side,  arise  from 
the  back  of  the  aorta,  and  correspond  with  the  intercostals  in  the 
thorax  :  their  distribution  is  more  evident  in  Plate  xxxvii. 

The  middle  sacral  artery,  n,  arises  from  the  point  of  splitting  of 
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the  aorta,  and  descending  beneath  the  left  common  iliac  vein,  runs 
along  the  middle  of  the  sacnim  to  the  end  of  the  spinal  column. 
Small  offsets  are  supplied  from  it  opposite  each  vertebra. 

The  commmi  iliac  artery,  h,  is  the  primary  trunk  derived  from 
the  bifurcation  of  the  aorta.  About  two  inches  in  length  it 
reaches  as  far  as  the  fibro-cartilage  between  the  last  lumbar  ver- 
tebra and  the  base  of  the  sacrum  :  at  this  spot  it  ends  by  dividing 
into  external  and  internal  iliac  arteries.  Of  the  two  vessels  the 
right  is  more  oblique  in  direction,  and  longer  than  the  left.  Each 
'  artery  lies  against  the  spinal  column,  and  is  placed  beneath  the 
peritoneum,  like  the  aorta  ;  it  is  crossed  by  several  offsets  of  the 
sympathetic  nerve,  and  sometimes  by  the  ureter,  P. 

On  opposite  sides  of  the  body  the  connections  with  other  vessels 
are  different.  On  the  left,  the  iliac  trunk  is  crossed  by  part  of 
the  inferior  mesenteric  artery,  k;  and  its  companion  vein,  q,  lies 
nearer  the  pelvis.  On  the  right  side  the  iliac  artery  touches  three 
large  venous  trunks  ;  thus  the  right  common  iliac  vein  is  ex- 
ternal to  it,  the  left  common  iliac  vein  crosses  beneath  it,  and  the 
beginning  of  the  vena  cava  is  placed  on  the  outer  side  opposite  the 
fifth  lumbar  vertebra. 

Only  small  glandular  offsets  are  furnished,  as  a  rule,  by  the 
common  iliac  trunk,  but  a  renal  or  an  ilio-lumbar  artery  will  take 
origin  from  it  occasionally. 

Ligature, — The  length  of  the  arterial  trunk,  and  the  origin  of 
branches  influence  greatly  the  chances  of  a  successful  ligature  of  it. 
If  the  vessel  is  less  than  an  inch  in  length  it  is  too  short  for  the 
application  of  a  thread  without  haemorrhage  ensuing  on  the  sepa- 
ration of  that  band  ;  in  such  a  condition  ligature  of  the  beginning 
of  the  external  and  internal  iliac  would  l)e  preferable  to  tying  the 
trunk  that  is  too  short  (Quain).  If  during  an  operation  an  un- 
common branch  should  be  seen  to  spring  from  the  iliac  artery  it 
should  be  included  in  the  ligature,  in  order  that  its  disturbing 
influence  on  the  obliteration  of  the  vessel  mav  be  removed. 

Internal  iliac  artery,  c.  This  is  the  smallest  of  the  two  vessels 
resulting  from  the  bifurcation  of  the  common  iliac  trunk :  it 
enters  the  pelvis,  fiiniishiug  branches  to  that  cavity,  and  is  shown 
in  Plate  zxx\ii. 
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The  external  iliac  artery,  d,  courses  along  the  psoas  muscle  to 
the  lower  limb,  and  reaches  from  the  base  of  the  sacrum  to  the 
lower  border  of  Poupart's  ligament.  Its  position  will  be  marked 
on  the  surface  of  the  abdomen  by  a  line  from  the  left  of  the  um- 
bilicus to  a  spot  midway  between  the  symphysis  pubis  and  the 
iliac  crest.  Throughout  its  length  it  is  covered  by  the  peritoneum 
and  subperitoneal  fat,  and  a  chain  of  lymphatic  glands  lies  along 
its  side.  Near  Poupart's  ligament  it  is  crossed  by  several  small 
vessels  (p.  290).  On  the  left  side  the  large  intestine  crosses  the 
artery. 

Its  companion  vein  is  internal  on  the  left  side;  but  on  the 
right  side,  the  vein  is  on  the  inside  near  Poupart's  ligament,  and 
on  the  outside  near  the  sacrum,  crossing  under  the  artery. 

Two  brandies,  epigastric  and  circumflex  iliac,  arise  from  the 
artery  near  the  end:  they  have  been  noticed  before  (p.  291). 
Ligature  of  the  vessel  should  be  practised  rather  below  its  middle 
(p.  290). 

Muscular  hranchss  in  the  abdomen.  In  the  diaphragm  small 
terminal  offsets  of  the  intercostal  arteries  ramify,  and  anastomose 
with  the  other  arteries  to  the  muscle.  To  the  quadratus,  I,  and 
iliacus,  L,  branches  of  the  lumbar  and  ilio-lumbar  arteries  are 
furnished. 

Abdominal  veins.  Each  of  the  large  arterial  trunks  above 
described  has  its  companion  vein,  whose  anatomy  is  similar  to 
that  of  the  artery. 

The  external  iliac,  r,  has  the  same  limits  as  the  artery  of  the 
same  name,  and  is  provided  also  with  two  branches,  viz.  cir- 
cumflex iliac  and  epigastric.  Its  position  to  the  artery  varies 
on  the  two  sides:  thus  the  left  lies  inside  and  below,  and 
the  right  crosses  underneath  its  artery  from  the  inner  to  the 
outer  side. 

The  common  iliac,  q,  is  formed  by  the  union  of  the  pelvic  vein 
(internal  iliac)  and  of  the  lower  limb  vein  (external  iliac) ;  the 
veins  of  opi)Osite  sides  blend  in  the  vena  cava  inferior  opposite  the 
last  lumbar  vertebra,  so  that  the  veins  do  not  reach  so  high  as  the 
aiix^ries  of  the  same  name.    Two  veins,  ilio-lumbar  and  lateral 
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sacral,  enter  each  tmnk ;  and  the  middle  sacral  is  received  into 
the  left  common  iliac. 

The  following  are  the  differences  between  the  yeins  of  opposite 
sides  : — In  length  the  left  exceeds  the  right.  In  position  to  the 
companion  bloodvessel  they  vary  on  the  two  sides  of  the  body, 
for  instance,  the  right  is  external  to  and  above  its  artery,  whilst 
the  Icfl  lies  below,  and  passes  also  beneath  the  right  common 
iliac  artery. 

The  inferior  cava  (vena  cava  ascendens)  conve}T9  to  the  heart 
the  blood  of  the  lower  half  of  the  body.  Placed  on  the  right  side 
of  the  spine,  it  begins  opposite  the  body  of  the  fifth  lumbar  ver- 
tebra by  the  union  of  the  common  iliac  veins,  and  passing  through 
the  diaphragm  enters  the  right  ventricle  of  the  heart :  it  is  there- 
fore longer  than  its  companion  artery,  the  aorta. 

Covered  in  front  by  the  i^ritoneum  like  the  aorta,  it  rests  for 
the  most  part  on  those  branches  of  the  aorta  which  are  directed 
to  the  right,  viz.  lumbar,  renal,  capsular,  and  diaphragmatic  ;  but 
the  right  si^rmatic  crosses  over  it.  For  about  an  inch  and  a  half 
from  the  diaphragm  it  is  surrounded  by  the  liver. 

Its  branches  are  iiarietal  and  visceral  like  the  offsets  of  the 
aorta.  The  fonner  set,  the  smallest,  consists  of  lumbar  and  dia- 
phrngmat  ic. 

Visceral  veins  from  the  alimentar}'  tube  and  its  glandular 
viscera,  and  corrcsiwnding  with  the  cocliac  axis  and  mesenteric 
arteries,  do  not  enter  directly  the  cava,  but  blend  into  one — the 
vena  porlje.  This  single  tnmk  ramifies  through  the  liver  ;  and 
the  circulating  blood  is  finally  conveyed  to  the  cava  by  large 
veins — vena?  cava?  hepaticaj — close  to  the  liver.  In  the  dissec- 
tion those  veins  were  necessarily  cut  across  by  the  removal  of  the 
liver. 

The  visceral  veins  from  the  sui)ra-renal  body,  the  kidney,*  and 
the  testicle,  on  the  right  side  are  received  into  the  cava  as  separate 
vessels  ;  but  the  corrcs}X)ndiug  veins  on  the  left  side  join  the 
left  renal  vein,  and  the  blood  from  all  three  is  transmitted  by  this 
sinsrle  channel  to  the  cava. 

•  Tlie  right  rciml  vein  joins  the  cava  frequently  higher  than  the  left  :  it  is 
also  the  shortest  of  the  two. 
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Occasionally  the  cava  lies  on  the  left  of  the  aorta  as  high  as  the 
kidney :  then  receiving  the  left  renal  vein,  it  crosses  the  spine 
into  its  usual  place. 

SPINAL   NERVES  IN  THE  ABDOMEN. 

All  the  nerves  now  visible,  except  two,  come  from  the  lumbar 
plexus  in  the  psoas  muscle.  In  the  next  Plate  the  origin  of  the 
nerves  from  the  plexus  is  brought  under  notice. 


1.  Last  dorsal  nerve. 

2.  llio-bypogastric  branch. 
8.  Ilio-iiiguinal  branch. 

4.  Crural  branch  of  genito-crural 
nerve. 


5.  Genital  branch  of  genito-cruraL 

6.  External  cutaneous  branch. 

7.  Anterior  crurnl  nerve. 

8.  Ending  of  phrenic  nerve. 


Branches  of  lumbar  plexus.  The  position  to  the  psoas  muscle 
of  the  branches  of  the  plexus  is  the  following : — Along  the  outer 
edge  appear  four  nerves ;  two  at  the  upper  part,  viz.,  the  ilio- 
hypogastric and  ilio-inguinal ;  one  about  the  middle — the  exteinal 
cutaneous  ;  and  a  large  nerve  below — the  anterior  crural.  Rather 
below  the  pelvic  part  of  the  inner  edge  of  the  muscle  the  obtu- 
rator nerve  courses  forwards  (Plate  xxxvii.).  Piercing  the  fibres 
of  the  muscle  will  be  one  or  two  pieces  of  the  genito-crural  nerve ; 
this  difference  depending  upon  the  division  of  the  nerve  nearer 
to,  or  farther  from  its  origin  in  the  plexus. 

All  these  branches  are  distributed  outside  the  cavity  of  the 
abdomen,  ending  in  the  abdominal  wall,  the  lower  limb,  and  the 
cutaneous  and  fleshy  coverings  of  the  spermatic  cord. 

Enditig  of  the  phrenic  nerve,  8.  Some  of  the  terminal  branches 
of  this  nerve  pierce  the  fibres  of  the  diaphragm,  and  run  on  the 
under  surface  of  the  muscle  before  disappearing  in  the  fleshy 
fibres.  On  the  abdominal  surface  of  the  muscle  they  communi- 
cate with  branches  of  the  sympathetic  nerve  forming  a  plexus. 
At  the  place  of  union  a  ganglion  exists  oh  the  right  side 
(Swan). 

Last  dorsal  nerve,  1.  This  trunk  appears  below  the  last  rib, 
and  enters  the  wall  of  the  belly  to  be  distributed  in  it,  like  the 
other  intercostal  nerves :  it  can  be  seen  more  plainly  in  the  fol- 
lowing Plate. 


DESCRiraON  OF  PLATE  XXXVII. 


This  IlluRtrntion  ehows  the  disBcction  of  the  lombar  and  n 
pIcxuRestirB|>iual  nerves,  and  that  of  the  internal  iliac  artery. 

For  tlic  i»rei>aratioii  of  the  parts  displayed  the  psoas  mi 
mid  the  veins  of  the  right  eide  of  the  abdomen  were  taken  an 
the  exttmiil  iliac  TeseeU  were  cut  through  and  removed  j  and 
INsritonciim  and  fat,  and  the  intGrnol  iliac  rein  and  its  bran 
vcrc  cleared  Arotn  the  pelvis. 

DEEP  MUSCLES  OF  THE  ABDOMEN. 

Tlie  miiaclcs  now  brought  into  view  were  referred  to  in  de 
in  the  hiKt  Plate,  but  the  Quadratns  Inmbonim  can  I>c  bei 
leanit  in  this  Figure.  Only  n  small  imrt  of  the  diaphragm, 
has  been  left  ;  and  the  right  enia  hna  been  cut  through  to  all 
the  beginuin;;  of  the  thoracic  duct,  and  the  large  azygos  vein 
bo  seen. 


A.  RiKlit  crtu  of  tlicdU[ilLra;;m 

•liii.I»l. 

B.  I.i?ft  rniHurthciiiiurlc. 

C.  Flesliy  lulcral  jinrtofllicciia. 

D.  Exttruut  orclird  Ii{!imipnt. 


E.   Twelfth  rib,— risht. 
K.    Quailrutus  liiiiibonim. 
n.    Iliiicus  ]iiu»cle. 
]1.   Psoiis  mnsi'le,  cut. 
I.    niii-vert('l>ml  li^nient. 
K.   L'rijiory  bladder. 


ABDOMINAL  AND   PELVIC  ARTERIES. 

In  this  Plate  the  aorta  is  rcprcsciitod  iu  ontlinc  with  the  orij; 
of  the  vlKceral  hmnchcs  ;  and  its  luinhnr  offsets  arc  tnw-ed  bu 
to  their  exit  from  the  abdomen.    In  the  cavity  of  the  jwlvis  t 

'  XTsually  tlie  lumlmr  jJoilUS  and  the  intcmnl  jlinc  nrtorj-  nrp  dissoolctl 
opposito  sidna  of  tlic  liwly,  Imt  botli  have  Wen  here  joined  in  one  view  on  I 
right  liile,  to  at  not  to  inurvaiw  unnvccaiuirily  the  uumbcr  •>(  riates. 
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internal  iliac  artery  and  its  branches  are  displayed;  and  in  the  aortic 
opening  of  the  diaphragm  the  thoracic  duct  and  azygos  vein  appear. 


a. 

Thoraic  duct 

k. 

Common  iliac  artery. 

6. 

Large  azygos  vein. 

I 

External  iliac. 

c. 

Aorta. 

m. 

Internal  iliac. 

d. 

First  lumbar  artery. 

n. 

Ilio-lumbar  branch. 

e. 

Second  lumbar. 

0. 

Gluteal  artery. 

/. 

Third  lumbar. 

P- 

Sciatic  branch. 

9- 

Fourth  lumbar. 

r. 

Pudio  branch. 

h. 

Ijast  intercostal  artery. 

8. 

Obturator  branch. 

• 

Middle  sacral  artery  giving  a 

t. 

Visceral  offsets  of  the  iliac 

lumbar  branch. 

V, 

Lateral  sacral  branch. 

Lumbar  arteries,  d,  «,/,  g.  Four  in  number,  they  belong  to  the 
parietal  branches  of  the  aorta ;  but  in  this  body  a  fifth  lumbar 
springs  from  the  middle  sacral  artery :  they  are  named  firsts 
second,  &c.,  like  the  vertebrsB. 

The  vessels  are  directed  backwards  along  the  bodies  of  the 
vertebrae  under  the  cms  of  the  diaphragm  and  the  psoas,  and 
each  divides  into  two  (dorsal  and  abdominal  branches)  between 
the  transverse  processes.  The  dorsal  branches  are  continued 
onwards  in  the  direction  of  the  parent  vessel,  and  supply  the 
back,  the  contents  of  the  spinal  canal,  and  the  vertebrae  ;  the 
abdominal  branches  enter  the  hinder  part  of  the  abdominal  wall, 
and  anastomose  with  the  intercostal  above,  and  with  branches  of 
the  internal  iliac  below. 

The  veins  accompanying  the  lumbar  arteries  open  into  the 
inferior  cava  (Plate  xxxvi.). 

Lasi  intercostal  artery,  4.  Appearing  below  the  last  rib  with 
the  last  dorsal  nerve,  it  pierces  the  fascia  lumborum,  and  is  dis- 
tributed with  its  nerve  in  the  wall  of  the  abdomen. 

The  internal  iliac  artery,  m,  supplies  the  pelvic  viscera,  and 
maintains  anastomoses  outside  the  pelvis  with  branches  of  the 
femoral  trunk.  It  begins  opposite  the  base  of  the  sacrum  in  the 
bifurcation  of  the  common  iliac  artery,  k,  and  descends  into  the 
pelvis  towards  the  great  sacro-sciatic  notch,  where  it  divides  into 
two  pieces — anterior  and  posterior.  From  its  extremity  a  partly 
obliterated  vessel  (hypogastric)  is  continued  forwards  on  the 
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bladder  to  the  nmbiliciiB  in  the  adnlt  (Plate  TTTviiL,  d)y  bat  in  the 
fcetnfl  this  fonns  the  main  channel  of  the  TeaseL 

Sarroonded  bj  mnch  fat  the  artery  measores  about  cme  inch 
and  a  half  in  length,  and  lies  commonly  on  the  lombo-sacral  cord 
and  the  first  sacral  nerve.  Its  companion  yein  is  placed  between 
it  and  the  pelvis,  bat  inclines  to  the  onter  part  on  the  right 
side. 

Ligature.  The  extent  of  this  as  of  the  other  iliac  arteries  is 
subject  to  great  variations,  but  its  length  commonly  is  from  one 
inch  to  one  inch  and  a  half.  Should  ligatore  of  the  Teasel  be 
required  during  life  the  length  ought  to  amount  to  one  inch. 
And  should  it  be  found  shorter  in  an  operation,  say  only  half  an 
inch,  tying  both  the  iliac  arteries  would  be  safer  than  putting 
a  thread  on  the  one  (Quain). 

Branches  of  the  iliac.  These  are  numerous,  and  are  classified 
commonly  into  two  sets  which  come  from  the  two  pieces  (anterior 
and  posterior)  into  which  the  artery  divides ;  but  the  origin  of 
the  branches  deviates  greatly  from  the  prescribed  arrangement. 
Some  of  the  branches  are  distributed  to  the  parietes  of  the  pelvis 
on  the  inside,  some  exterior  to  the  cavity,  and  others  to  the 
viscera. 

The  internal  parietal  set  consists  of  the  ilio-lumbar  and  lateral 
sacral  arteries. 

The  iliO'lumhar  branch,  w,  is  directed  outwards  to  the  iliac  fossa 
beneath  the  external  iliac  vessels  :  there  it  ramifies  in  the  fossa, 
some  offsets  running  on  the  surface  of  the  muscle  to  the  iliac 
crest,  and  others  supplying  the  hip-bone.  An  ascending  or  lum- 
bar branch  anastomoses  with  the  last  lumbar  artery. 

The  lateral  sacral  branches  are  two  in  number,  upper  and 
lower,  and  the  upper  is  marked  with  v :  they  run  on  the  side 
of  the  sacrum,  supplying  the  pyriformis  and  coccygeus  muscles, 
and  sending  branches  into  the  spinal  canal  through  the  sacral 
apertures. 

External  parietal  set  These  are  the  gluteal,  sciatic,  pudic, 
and  obturator :  they  are  furnished  to  parts  outside  the  cavity  of 
the  pelvis,  and  anastomose  with  branches  of  the  femoral  artery. 
Only  a  short  piece  of  each  branch  is  included  in  the  dissection. 
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The  gluteal,  o,  the  largest  of  all,  is  directed  backwards  between 
the  sacral  nerves  to  the  npper  part  of  the  great  sacro-sciatic  notch : 
it  leaves  the  pelvis  above  the  pyiiformis  muscle,  and  ends  in  the 
buttock. 

The  8ciatic  artery y  p,  descends  to  the  lower  part  of  the  great 
sacro-sciatic  notch,  and  passes  from  the  pelvis  below  the  pyri- 
formis  muscle  :  it  ends  in  the  buttock  and  the  back  of  the  thigh* 

The  ptidic  branch,  r,  takes  a  downward  course  with  the  preced- 
ing, and  escapes  from  the  pelvis  between  the  pjriformis  and 
coccygeus  muscles  :  its  distribution  is  exhibited  in  the  Plates  of 
the  PerinsBum. 

The  obturator  artery,  «,  runs  forwards  across  the  pelvic  cavity 
with  the  nerve  of  the  same  name  to  the  sub-pubic  foramen : 
external  to  the  pelvis  it  supplies  the  obturator  muscle  and  the 
hip-joint. 

Visceral  h-anches.  In  both  sexes  there  are  vesical  and  hsemor- 
rhoidal  arteries ;  and  in  the  female  there  are  in  addition  uterine 
and  vaginal. 

The  vesical  branches^  ^  three  in  number,  come  from  the  iliac, 
and  the  partly  obliterated  hypogastric  artery  (Plate  xL),  and 
ramify  in  the  upper  and  lower  regions  of  the  bladder. 

The  middle  Jiamorrhoidal  artery  arises  most  often  in  common 
with  the  lower  vesical :  it  is  small,  and  is  distributed  in  the 
rectum. 

Uterine  and  vaginal  arteries.  These  branches,  which  are  spe- 
cial  to  the  female,  are  distributed  as  the  names  signify.  The 
uterine  is  the  larger  and  is  tortuous  ;  and  the  vaginal  is  generally 
an  offset  of  the  middle  hemorrhoidal. 

The  large  azygos  vein,  ft,  begins  in  a  lumbar  vein,  and  may 
communicate  with  the  inferior  cava.  It  enters  the  thorax  through 
the  aortic  opening,  receives  most  of  the  intercostal  veins  of  both 
sides,  and  ends  in  the  vena  cava  superior. 

Thoracic  duct,  a.  Opposite  the  last  dorsal,  or  the  first  lumbar 
vertebra  this  tube  begins  in  a  dilatation — receptaculum  chyli, 
between  the  aorta  and  the  right  cms  of  the  diaphragm.  Into  this 
dilated  part  three  or  four  large  lymphatic  vessels  from  the  mesen- 
teric and  lumbar  glands  are  received*    It  ascends  then  throogh 
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»A  vis^nyrvj%  or  the  xbdoi 

cfae  t  oonx.  lad  endi  ia  the  neck  hw  jaaan^  the  left  adbchriia 


Tbe  •TvfiMrerifj^/  limMdL  I,  sDetcbes  Lcfcm  die  trmsrene 
ppx«s3  of  :be  Ias  hzzLbor  Tenebn  and  the  iliac  crest  of  the  hip- 
hone,  o^cisite  the  kiiykr  pare  of  the  iliae  feon  :  from  the  npf«r 
flsd  f<€:c2Vjr  f«n  the  qnadratos  faDnbamn  F  takes  cirigizi,  and 
fiom  the  frc-nt,  the  iliacns. 

SPIXAL  KEBTES  IS  THE  ABDOMEX. 

The  anterior  primarr  branches  of  the  fannbar  and  sacsral  neires 
are  united  into  a  large  plexus  along  the  dde  of  the  spinal  oolimm. 
After  thifi  nnion  eeTerai  branches  are  distzibnted  to  the  Kmb  ;  the 
crural  offsets  from  the  upper  pan  belong  to  the  front  of  the  limb, 
and  those  frtm  the  lower  part  of  the  plexus  enter  the  back  of  the 
thigh. 


1.  Fint  ImnlMr  nerre. 

2.  Second  Im&lAr. 

3.  Tljird  Iam>*r. 

4.  Fourth  lumbar. 

5.  Fifrh  lambar. 

S.  Jlio-hrf»oga«trie  liruich. 
7'  l]i'>-ir;cpiinid  l^ranch. 

8.  Geuito-crural  branch. 

9.  External  cntaneonii 


11.  Obtantor  nerre. 

12.  First  aacnl  nerre. 
IS.  Second  aacraL 

14.  Third  sacraL 

15.  Fourth  AcraL 

16.  Superior  ^nteal  branch. 

17.  Last  dorsal  nerre. 

23.  Branch  to  Inmbo'saciml, 

24.  Lmnbo-sacral  cord. 


10,  Anterior  cruraL  !      25.  Sacral  plexus. 

The  lumbar  nerves  are  five  in  number,  and  are  marked  1,  2,  3, 
^c.  Thej  increase  rapidly  in  size  from  first  to  last ;  and  thej 
communicate  with  each  other,  and  with  the  knotted  cord  of  the 
sj-mpathetic,  as  soon  as  they  escape  from  the  interrertebral  fora- 
mina. Small  muscular  offsets  are  furnished  by  the  nerres  to  the 
psoas  and  quadratus. 

Four  of  the  nerves  unite  in  the  lumbar  plexus,  whilst  the  last  or 
fifth  enters  the  sacral  plexus.  Sometimes  too  the  first  lumbar  is 
joined  to  tlie  last  dorsal  by  a  small  branch  (dorsi-lumbar). 

The  lumbar  plexus  is  formed  by  the  intercoraraunication  of  the 
four  highest  nerves ;  and  it  is  embedded  in  the  large  psoas  muscle. 
BeloWi  it  is  connected  with  the  sacral  plexus  through  the  lumbo- 
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sacral  cord.  Its  offsets,  six  in  number,  are  famished  to  the  lower 
part  of  the  abdominal  wall,  to  the  spermatic  cord  ooyerings,  and 
to  the  front  of  the  limb. 

Uio-ht^pogastric,  6,  and  ilioinguinal^  7 :  these  two  branches 
arise  in  the  first  nerve,  and  come  into  sight  at  the  top  of  the  psoas 
muscle.  Directed  downwards  and  outwards  across  the  quadratua 
lumborum  to  the  iliac  crest,  they  enter  the  wall  of  the  belly,  and 
end  in  the  muscles  and  integuments  (Plate  xxx.,  p.  2G9).  At 
the  iliac  crest  the  nerve,  6,  gives  a  cutaneous  offset  to  the  buttock. 

OenHo-cruraly  8.  This  branch  comes  from  the  second  nerve, 
and  the  loop  between  the  first  two.  Piercing  the  fibres  of  the 
psoas,  it  descends  on  the  surface  of  that  muscle  towards  Poupart's 
ligament,  and  divides  into  two. 

The  genital  part,  which  is  cut,  leaves  the  abdomen  with  the 
spermatic  vessels  and  is  distributed  to  the  cremaster  muscle. 

The  crural  piece  is  continued  below  the  ligament,  and  reaches 
the  teguments  of  the  front  of  the  thigh. 

The  external  cutaneous,  9,  springs  in  the  third  nerve,  and  ap- 
pears at  the  outer  border  of  the  psoas  about  the  middle :  the 
nerve  leaves  the  belly  beneath  the  outer  end  of  Poupart's  liga- 
ment, and  ramifies  in  the  teguments  of  the  outer  part  of  the  thigh* 

The  anterior  crural  nerve,  10,  is  the  largest  offset  of  the  plexus : 
it  receives  most  of  the  fourth  nerve,  and  is  joined  by  a  large  fasci- 
culus from  the  nerves  above.  Emerging  from  beneath  the  psoas 
near  Poupart's  ligament,  it  lies  in  the  hollow  between  that  muscle 
and  the  iliacus.  The  nerve  escapes  from  the  abdomen  beneath 
Poupart's  ligament,  and  is  supplied  to  the  fore  part  of  the  limb. 

In  the  abdomen  it  furnishes  two  or  more  bi*anches  to  the  iliacus 
muscle,  and  a  small  nerve  to  the  coats  of  the  femoral  artery. 

Obturator  nerve,  11.  Beginning  in  the  third  and  fourth  nerves, 
it  comes  into  sight  at  the  pelvic  border  of  the  psoas.  It  is  then 
continued  across  the  cavity  of  the  pelvis  to  the  sub-pubic  aperture 
in  the  upper  part  of  the  thyroid  foramen,  and  terminates  in  the 
adductor  muscles  of  the  thigh. 

The  lumbosacral  cord,  24,  is  formed  by  the  whole  of  the  fifth 
lumbar  nerve,  and  by  a  fasciculus,  23,  which  is  derived  from  the 
fourth  nerve.    This  large  nerve  enters  the  sacral  plexus  in  the 
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pelvis,  and  serves  as  the  connecting  cord  between  thu  and  the 
lumbar  plexus. 

Before  the  0(hx1  joins  the  first  sacral  nenre  it  gives  origin  to  the 
tqjper  ffhiUal  nerve,  16 ;  this  branch  passes  out  of  the  pelvis 
through  the  upper  part  of  the  great  sacro-sciatic  notch  with  the 
gluteal  artery,  and  is  distributed  to  muscles  on  the  back  of  the 
pelvis. 

Sacral  nerves.  Five  in  number  like  the  lumbar  nerves,  they 
decrease  in  size  from  above  down.  Four  of  them  issue  from  the 
spinal  canal  through  the  apertures  in  the  ftt>nt  of  the  sacmm,  and 
the  fifth  or  last  comes  between  the  sacrum  and  the  eoccjx.  The 
three  highest  and  part  of  the  fourth  enter  the  sacral  plexns  ;  but 
the  rest  of  the  fourth  joins  the  fifth  nerve,  and  terminates  in  mus- 
cular and  visceral  branches.  The  fifth  sacral  nerve  joins  the  coc- 
cygeal, and  ends  on  the  back  of  the  coccyx. 

The  sacral  plexus,  25,  is  formed  chiefly  by  the  union  of  the 
three  upper  sacral  nerves  with  part  of  the  fourth,  as  before  said  ; 
and  it  is  further  joined  by  the  large  lumbo-sacral  cord,  24,  from 
above.  Its  component  nerves  blend  together  in  a  flat  bond  which 
rests  on  the  pyriformis  muscle. 

Its  branches  are  numerous : — Some  belong  to  the  external 
rotator  muscles,  and  will  be  dissected  with  the  buttock  ;  others 
are  prolonged  to  the  back  of  the  limb  ;  and  one  is  distributed  to 
the  perinasum. 

Last  dorsal  nerve,  17.  This  lies  below  the  last  rib,  and  appears 
in  the  abdomen  after  passing  through  or  beneath  the  external 
arched  ligament,  with  its  accompanying  artery.  After  a  distance 
of  three  inches  about,  it  pierces  the  posterior  tendon  of  the  trans- 
versalis  muscle  (fascia  lumborum),  and  terminates  in  the  abdo- 
minal wall.  A  separate  small  abdominal  branch  arises  firom  the 
nerve  before  this  leaves  the  abdomen. 

KNOTTED  CORD  OF  THE  SYMPATHETIC. 

In  the  abdomen  the  sympathetic  consists  of  plexuses  in  finont  of 
the  vertebral  colunm,  for  the  supply  of  the  viscera ;  and  of  two 
gangliated  cords,  one  on  each  side  of  the  spine,  which  join  the 
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different  spinal  nerves.    As  the  viscera  have  been  removed  from 
the  abdomen  only  the  knotted  cords  remain. 


18.  Great  splanchnic  nenre. 

19.  Small  splanchnic. 

20.  Smallest  splanchnic. 


21.  Lumbar  part  of  the  gangliated 

cord. 

22.  Sacral  part  of  the  cord. 


The  lumbar  part  of  the  gangliated  cord,  21,  lies  along  the  inner 
border  of  the  psoas  muscle,  and  is  covered  on  the  right  side  by 
the  vena  cava  inferior.  A  ganglion  exists,  for  the  most  part,  op- 
posite each  vertebra ;  and  from  it  offsets  are  prolonged  internally 
and  externally. 

The  external  branches^  two  in  nmnber  from  each  ganglion,  join 
generally  two  spinal  nerves. 

The  internal  branches  are  directed  over  the  aorta  and  terminate 
in  the  large  visceral  plexuses. 

The  sacral  part  of  the  cord,  22,  rests  on  the  front  of  the  sacrum 
internal  to  the  row  of  apertures.  Below,  the  cords  of  opposite 
sides  are  connected  by  a  loop  in  front  of  the  coccyx,  on  which 
there  is  situate  a  single  median  ganglion — the  "  ganglion  impar." 
The  number  of  the  ganglia  is  oftentimes  less  than  that  of  the  ver- 
tebrae ;  and  those  bodies  are  smaller  in  the  pelvis  than  elsewhere. 
External  and  internal  ofbets  are  given  from  these  as  from  the 
lumbar  ganglia. 

External  branches^  two  in  number,  enter  either  one  or  two  spinal 
nerves. 

Internal  or  visceral  branches^  small  in  size,  are  prolonged  from 
the  first  two  ganglia  to  the  centre  in  front  of  the  sacrum,  called 
the  hypogastric  plexus ;  the  branches  from  the  remaining  ganglia 
ramify  on  the  front  of  the  sacrum,  and  form  a  plexus  on  the  middle 
sacral  artery. 

Splanchnic  nerves.  These  are  three  in  number  on  each  side^ 
and  take  origin  in  the  ganglia  of  the  knotted  cord  of  the  sympa- 
thetic in  the  thorax.  They  are  named  large,  small,  and  smallest^ 
and  pierce  the  fibres  of  the  cms  of  the  diaphragm. 

The  large  splanchnic,  10,  ends  in  one  of  the  ganglia  (semi- 
lunar), forming  part  of  the  solar  plexus  in  the  abdomen. 
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Tlio  small  splanchnic,  19,  terminates  near  the  prooeding  in  the 
lateral  part  of  the  solar  })lexas. 

Tlie  smallest  splanchnic,  or  renal  nenre,  20,  throws  it«elf 
chiefly  into  the  plexus  for  the  kidney,  and  joins  the  solar  plexos. 


DESCRiniON  OF  PUTE  XXXVIIL 


First  view  of  the  disFCction  of  the  pelvis,  to  illnstratc  the 
anatomy  of  the  muscles  closing  the  pelvic  outlet. 

For  this  side-view  the  left  limb  was  removed  by  sawing-  through 
the  hip-bone  near  the  symphysis  pubis  in  fronts  and  near  the 
articulation  with  the  sacrum  behind,  the  muscles  of  the  abdominal 
wall  having  been  previously  divided  by  a  cut  from  the  one  sawn 
part  of  the  pelvis  to  the  other.  After  forcibly  separating  the  hip- 
bone the  pelvic  fiiscia  was  detached,  and  the  ischial  spine  was  cnt 
off  with  a  bone  forceps,  and  thrown  down  with  its  muscles. 

A  large  quantity  of  fat  will  need  removal  from  the  perinaeal 
surface  of  the  levator  ani ;  from  the  pudic  artery  and  nen^e  Ijing 
against  that  muscle;  from  the  viscera  in  the  pelvis;  and  fit>m  the 
bnuiches  of  the  internal  iliac  artery  and  the  sacral  plexus. 


MUSCLES  CLOSING  THE  PELVIC  OITLET. 

Tliree  muscles,  viz.,  levator  ani,  coccygeus,  and  pyriformis, 
close  on  each  side  the  elongated  interval  between  the  ilio-sacral 
articulation  and  the  s}Tnphysis  pubis.  Other  muscles  of  the  abdo- 
minal wall,  loins,  and  buttock,  are  shown  cut  through  in  the  Figure. 


A.  External  oMiquo  muscle. 

B.  luternnl  oblii^uo,  and  tlio  trans- 

versal is, 

C.  Psoas  luagnus  musrlo. 

D.  Iliacus  muscle. 

E.  The  rectum  or  largo  intestine. 

F.  Bag  of  tlie  peritoneum. 

G.  Vas  deferens  of  the  testis. 
H.  Urinary  bladder. 

I.    SptTmatic  cord. 

J.    Ureter  from  the  kidney. 


K.  Cms  penis,  cut  through. 

L.  Anterior  layer  j    of  triangular 

N.  Posterior  layer  |      ligament. 

0.  Ejaculator  urincc  muscle. 

P.  Levator  ani  muscle. 

Q.  Ischial  spine,  cut  off. 

R  Coccygeus  muscle. 

S.  Sphincter  ani  extenius. 

T.  Gluteus  maximus  muscle. 

V.  Pyriformis  muscle. 

W.  Hip-bune,  cut. 


MUSCLES  CLOSING  THE  PELVIC  OUTLET.  B18 

The  pyr^ormis  mnscle,  V,  arises  by  fleshy  slips  froin  the  bodies  of 
three  sacral  vertebrae  (the  first  and  last  bones  being  free);  from 
the  lateral  mass  of  the  sacrum  outside  the  anterior  foramina ;  and 
from  the  upper  part  of  the  posterior  border  of  the  hip-bone. 
Leaving  the  pelvis  by  the  great  sacro-sciatic  notch,  it  crosses  the 
back  of  the  hip-joint  to  be  inserted  into  the  top  of  the  great  tro- 
chanter.   See  Plate  of  the  Buttock. 

In  the  pelvis  the  muscle  lies  beneath  the  sacral  plexus,  and 
some  branches  of  the  internal  iliac  artery ;  and  on  the  left  side 
the  rectum  rests  on  it.  As  it  passes  through  the  great  sacro* 
sciatic  notch  it  divides  that  space  into  two.  In  contact  with  the 
lower  border  is  the  coccygeus. 

The  coccygeus  muscle,  R,  thin  and  triangular  in  shape,  arises 
from  the  upper  edge  and  the  point  of  the  ischial  spine,  Q,  of  the 
hip-bone ;  and  it  is  inserted  by  a  widened  part  into  the  front  of 
the  coccyx  near  the  edge,  and  into  the  last  piece  of  the  sacrum. 

Intermediate  in  position  between  the  levator  ani  and  the  pyri- 
formis,  the  muscle  blends  by  its  lower  edge  with  the  levator,  and 
is  separated  from  the  pyriformis  by  the  pudic  and  sciatic  vessels 
and  nerves.  The  pelvic  surface  touches  the  rectum,  and  the 
perinseal  surface  blends  with  the  small  sacro-sciatic  ligament  which 
partly  conceals  it :  the  muscle  is  crossed  by  the  pudic  nerve  and 
artery  when  these  are  displaced  by  the  dissection. 

The  muscles  of  opposite  sides  support  the  pelvic  viscera  and  the 
coccyx ;  and  shortening  by  the  contraction  of  the  fibres,  they  will 
draw  forwards  the  coccyx  after  the  bone  has  been  forced  back- 
wards. 

Levator  anij  P.  The  insertion  of  the  muscle  is  shown  in  Plate 
XXX.,  and  the  origin  appears  in  this  side-view  of  the  pelvis. 

It  arises  in  front  from  the  back  of  the  pubes  just  above  the 
obturator  intemus»  lower  down  from  the  fascia  covering  the 
obturator  muscle,  and,  still  lower»  from  the  back  of  the  triangular 
ligament,  N ;  behind,  from  the  lower  border  of  the  ischial  spine, 
Q ;  and  between  those  osseous  attachments,  from  the  under  surface 
of  the  recto-vesical  foscia.  Its  fibres  are  inclined  down  and  back, 
and  have  the  undermentioned  insertion ; — the  most  anterior  unite 
below  the  triangular  ligament  with  the  muscle  of  the  other  side  at 
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the  central  point  of  the  perinssnm ;  others  conrse  backwards  orer 
the  side  of  the  gat,  some  joining  the  moscnlar  ooat  of  the  intes- 
tine, to  meet  in  a  tendinous  line,  between  the  gat  and  the  ooocyXy 
the  fibres  of  the  opposite  mnsde ;  and  the  posterior  fibres  end  on 
the  lower  part  of  the  coccyx. 

By  their  position  in  the  pelvic  ontlet  the  mnscles  form  a  fleshy 
diaphragm,  which  is  convex  to  the  perinssnm  and  is  pierced  by 
the  rectum.  The  outer  Bur&ce  looks  to  the  wall  of  the  pelvis  and 
the  ischio-rectal  fossa,  and  the  inner,  to  the  bladder  and  arethra, 
and  the  rectum.  The  anterior  border  lies  against  the  urethral 
tube  in  the  male,  and  the  urethra  and  vagina  in  the  female;  whilst 
the  interval  between  the  muscles  of  opposite  sides  is  closed  by  the 
triangular  ligament  of  the  urethra. 

When  the  levator  ani  contracts  it  raises  the  rectum ;  and  it  will 
restore  to  the  natural  position  the  lower  end  of  the  intestine  which 
has  been  protruded,  and  everted  in  the  passing  of  the  feces.  It 
will  also  compress  the  lower  part  of  the  bladder,  and  the  genera- 
tive organs  lying  below  and  in  front  of  that  viscus.  And  as  the 
muscles  of  opposite  sides  unite  below  the  urethral  tube  in  the 
male,  and  the  vagina  in  the  female,  they  will  be  able  to  constrict 
those  passages.  By  means  of  the  fibres  attached  to  the  coccyx  the 
muscles  will  raise  that  bone  with  the  aid  of  the  coccygeus. 

The  triangular  ligmnent  of  the  urethra  is  described  in  p.  256. 
In  this  figure  the  two  layers  are  represented  as  they  appear  after 
the  removal  of  the  bone  to  which  they  are  attached  on  the  side. 
The  two  strata  of  which  it  consists  are  farther  apart  in  the  middle 
line  than  on  the  sides,  and  between  them  lie  muscles,  vessels,  and 
nerves.  Inferiorly,  the  layers  blend  together;  and  from  the  lower 
edge  a  thin  fascia  is  prolonged  over  the  levator  ani  muscle  in  the 
ischio-rectal  fossa.  In  this  view  the  posterior  layer  is  seen  to  be 
pierced  by  the  dorsal  artery  and  nerve  of  the  pudic ;  and  to  give 
attachment  to  the  levator  ani,  P. 

INTERNAL  ILIAC  ARTERY. 

Visceral  branches,  and  the  obliterated  hypogastric,  are  continued 
forwards  from  the  end  of  the  internal  iliac ;  and  these,  with  the 
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pndic  ao^ery,  are  the  chief  vessels  in  the  Figure,  The  other 
arteries,  which  are  cut  through,  do  not  require  further  notice  than 
that  contained  in  the  table  of  reference. 


a.  Common  iliac  artery. 

b.  Common  iliac  vein. 

c.  Superior  vesical  artery. 

d.  Obliterated  hypogastric. 

e.  Middle  vesical  artery. 
/.  Inferior  vesical  artery, 
g.  Pudic  artery. 

A.  Inferior  hsemorrhoidal  branch. 


J- 


i.  Superficial  perinseal  branch. 

Dorsal  artery  of  the  penis. 

I,  Artery  of  the  bulb, 

n.  Spermatic  artery. 

0.  Spermatic  yeins. 

p.  Sciatic  artery,  cut. 

r.  Branch  of  the  sciatic. 


Obliterated  hypogastric.  In  the  foetus  the  artery  in  the  place  of 
the  internal  iliac  is  continued  through  the  umbilicus  to  the  pla- 
centa. Tliis  vessel  is  called  hypogastric  as  it  lies  by  the  side  of 
the  bladder  and  within  the  belly,  and  umbilical  outside  that  cavity. 
After  birth  that  artery  is  obliterated,  and  the  cord  above  noticed 
remains  in  its  place. 

This  cord,  d,  is  placed  in  the  adult  on  the  lateral  part  of  the 
bladder  as  far  as  the  apex,  and  then  against  the  abdominal  wall  as 
high  as  the  umbilicus.  By  its  side  lies  a  small  arteiy  which  fur- 
nishes vesical  offsets.  ' 

Vesical  arteries.  Two  or  three  in  number,  they  spring  from  the 
fore  part  of  the  internal  iliac  trunk :  the  upper  and  middle,  c  and 
e,  supply  the  greater  part  of  the  bladder,  whilst  the  lower,  /  is 
distributed  to  the  base  and  the  generative  parts  below. 

Fudic  artery,  g.  In  the  views  of  the  perinaeum  this  vessel  has 
been  exhibited  in  parts,  but  in  this  side-view  it  is  laid  bare  from 
the  beginning  nearly  to  the  end.  It  leaves  the  pelvis  through  the 
lower  part  of  the  great  sacro-sciatic  notch,  and  winding  over  the 
back  of  the  ischial  spine,  appears  in  the  ischio-rectal  hollow  of  the 
perinseum  by  passing  through  the  small  sacro-sciatic  notch.  En- 
tering next  between  the  layers  of  the  triangular  ligament  by 
perforating  the  posterior,  N,  near  the  base,  it  finally  pierces  the 
anterior  layer  near  the  symphysis  pubis  (Plate  xxx.),  and  ends  in 
the  penis. 

Its  named  offsets  are  furnished  chiefly  to  the  lower  end  of  the 
rectum,  to  the  perinsBum  and  scrotum,  and  to  the  urethra  and  the 
penis :  they  are  numerous,  and  arise  from  behind  forwards  as  here 
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stated: — Inferior  hemorrhoidal,  h^  one  or  two  in  nnmbef ;  snper^ 
ficial  pcrinseal,  t ;  artery  of  the  bulb,  /;  dorsal  artery  of  the  penis, 
J;  and  mnscnlar  to  the  levator  ani  and  the  perinseal  mnsde& 
For  the  detailed  description  of  these  brancheSi  see  the  Perinaeum. 
The  sctaiic  artery,  p,  which  is  seen  to  descend  through  the 
pelvis  in  Plate  xxxvi.,  escapes  firom  that  cavity  below  the  pjri- 
formis,  V,  lying  between  this  and  the  coccygens,  B. 

PUDIC  NERVE  AND  BRANCHES. 

The  distribution  of  this  nerve  is  displayed  in  the  Plates  of  the 
Perinaeum,  but  its  origin,  general  course,  and  branching,  appear 
in  this  view. 


1.  Sacral  plexus. 

2.  Dorsal  nerve  of  the  penis. 
8.  Perineal  nerve. 

4.  Inferior  hsemorrhoidal  branch. 


5.  Superficial  perinseal  branches. 

6.  Branch  to  ejaculator  urins. 

7.  Branch  to  constrictor  urethne. 


The  ptidic  nerve  arises  in  the  sacral  plexus  as  one  or  two  pieces, 
and  has  the  same  general  course  and  distribution  as  the  artery  of 
the  same  name.  Where  it  begins  as  a  single  trunk  the  parts,  2  and 
8,  are  blended  as  far  as  the  ischial  spine,  Q ;  but  at  this  point  they 
separate,  one,*  inferior,  reaching  the  perinaeum,  and  the  other, 
superior  in  position,  being  furnished  to  the  penis. 

The  periiKtal  branch,  3,  is  directed  forwards  to  the  scrotum  in 
which  it  ends ;  its  offsets  arc  these : — One  or  two  inferior  haemor- 
rhoidal  branches,  4,  to  the  muscles  ^and  integuments  of  the  lower 
end  of  the  rectum ;  two  superficial  perinatal  branches,  5,  (anterior 
and  posterior)  to  the  integuments  of  the  scrotum ;  and  branches 
to  the  muscles,  and  the  part  of  the  urethra  in  the  perinaeum,  of 
which  two,  6  and  7,  are  shown. 

•  The  dorsal  nerve  of  the  penis,  2,  ascends  along  the  side  of  the 
pelvis  and  the  internal  obturator  muscle  to  the  back  of  the 
triangular  ligament ;  and  takes  its  place  between  the  layers  of  that 
membrane  by  penetrating  the  posterior  layer  higher  than  the 
dorsal  artery  of  the  penis.  In  company  with  the  artery  of  the 
same  name  it  ascends  near  to  the  symphysis  pubis,  perforates  the 
anterior  layer  of  the  ligament,  and  is  distributed  to  the  body  and 
the  integuments  of  the  penis. 


DESCRIPTION  OF  PUTE  XXXIX. 


The  arrangement  of  the  recto-vesical  fascia  is  set  forth  in  this 
second  view  of  the  dissection  of  the  pelvis. 

After  dividing  the  levator  ani  near  its  origin,  and  throwing 
down  that  muscle,  the  recto-vesical  fascia  will  become  apparent. 
To  demonstrate  the  existence  of  sheaths  of  the  membrane  on  the 
prostate  and  the  rectum,  incisions  may  be  made  in  a^longtitudinal 
direction  into  the  fascia  on  those  viscera,  as  in  the  Figure. 


RECTO-VESICAL  FASCIA. 


This  membrane  is  attached  to  the  viscera,  assisting  to  support 
them,  and  forms  a  partition  between  the  pelvis  and  the  perinaeum. 
The  same  letters  of  reference  for  the  same  parts  are  used  in  this 
and  the  preceding  Figure. 


A.  Recto-vesical  fascia. 

B.  Line    of    attachment    to    the 

viscera. 

C.  Sheath  on  the  prostate. 

D.  Sheath  for  the  rectum. 

E.  Upper  part  of  the  rectmn. 

F.  Bag  of  the  peritoneum. 

G.  Vas  deferens  of  the  testis. 
H.  Urinary  bladder. 

I.   Spermatic  cord. 


J.  Ureter  from  the  kidney. 

E.  Cms  penis,  cut. 

L.  Prostate. 

N.  Triangular  ligament. 

O.  Ejaculator  urinse, 

P.  Levator  ani,  thrown  down. 

Q.  Ischial  spine,  cut  off. 

R  Coccygeus  muscle. 

S.  Rectum,  lower  part 


The  recto-vesical  fama^  A,  is  an  oflfset  of  the  layer  lining  the 
obturator  muscle  on  the  wall  of  the  pelvis.  Before  the  hip-bone 
is  detached,  a  whitish  line,  reaching  from  the  front  of  the  pelvic 
cavity  to  the  ischial  spine,  marks  the  beginning  of  this  fascia. 
From  this  origin  the  membrane  is  directed  inwards  obliquely  on 
the  levator  ani ;  and  meeting  with  a  similar  piece  on  the  opposite 
side,  forms  a. septum  between  the  cavity  of  the  pelvis  and  the 
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perinsBiim.  This  Beptnm  is  rather  convex  below,  and  is  pierced 
by  the  lower  part  of  the  bladder  and  the  rectnm,  bo  that  the 
viscera  are  partly  within  the  cavity  of  the  abdomen,  and  partly 
ontside  the  flooring  or  membranons  boundary  of  that  cavity. 
Though  the  viscera  pass  through  the  fascia  there  is  not  any  pas- 
sage leading  from  the  pelvic  cavity,  for  the  margins  of  the  aper- 
tures for  their  transmission  are  inseparably  united  to  the  parts 
transmitted.  From  the  under  or  perinsBal  surface  of  the  fiascia 
are  furnished  two  prolongations,  like  the  fingers  of  a  glove,  which 
form  sheaths  for  the  prostate  and  the  rectum. 

As  tiie  fascia  suspends  the  bladder,  it  forms  the  true  ligaments 
of  this  viscus  on  each  side,  and  in  front.  These  will  be  noticed 
below. 

The  8?iea^  of  the  prostatB,  G,  derived  from  the  recto-vesical 
fiiscia,  as  above  said,  blends  at  the  front  of  that  body  with  the 
posterior  layer,  N,  of  the  triangular  ligament.  It  gives  a  complete, 
though  not  very  dense  covering,  and  is  separated  from  the  pros- 
tate by  a  plexus  of  veins,  and  by  some  small  arteries. 

Sheath  of  the  rectum.  This  incases  about  the  lower  four  inches 
of  the  gut,  and  is  continued  to  the  anus  where  it  gradually  ends. 
It  is  thicker  than  the  tube  on  the  prostate,  and  is  separated  fh)m 
the  intestine  by  fat,  and  by  the  upper  hsemorrhoidal  vessels. 

Ligaments  of  the  bladder.  The  part  of  the  fascia  intervening 
between  the  wall  of  the  pelvis  and  the  bladder  constitutes,  as 
before  said,  the  true  ligaments  of  that  viscus :  they  are  two  in 
number  on  each  side,  anterior  and  lateral,  but  there  is  not  any 
fleparation  between  them. 

The  anierior^  T,  is  a  narrow  prominent  band  which  reaches  from 
the  back  of  the  pubes  to  the  sheath  of  the  prostate  and  the  neck 
of  the  bladder.  It  contains  a  bundle  of  muscular  fibres  derived 
fipom  tlie  external  or  longitudinal  layer  of  the  urinary  bladder.  A 
hollow  exists  between  the  ligaments  of  opposite  sides. 

The  lateral  ligament  is  the  wide  expanded  part  of  the  fascia.  A, 
which  is  attached  to  the  neck  and  the  side  of  the  bladder  above 
the  vesicula  seminalis,  fdong  the  line,  B.  From  its  insertion  a  piece 
is  continued  under  the  bladder  to  incase,  with  a  like  piece  from 
the  opposite  side,  the  vesicula,  seminalis  in  a  sheath. 


REOTO-VESICAL  FASCIA.  31» 

Ligament  of  the  rectum  f.  No  name  has  been  given  to  the  part 
of  the  fascia  which  is  attached  to  the  gnt ;  but  from  the  ischial 
spine  the  membrane  is  continued  to  the  intestine,  and  this  part 
might  be  called  the  lateral  ligament  of  the  rectmn,  from  its  sup- 
porting that  yiscns. 

From  the  arrangement  of  the  recto-yesical  fascia  on  the  viscera 
it  appears  that  the  prostate,  and  the  lower  part  of  the  rectmn  lie 
below  the  septum  or  the  membranous  flooring  of  the  abdomen, 
and  may  be  reached  from  the  perinseum  without  entering  that 
cavity.  About  a  finger's  length  of  the  intestine  may  be  cut  with- 
out passing  the  limits  of  the  fascia;  and  all  the  prostate  may  be 
cut  through  in  a  direction  downwards  and  backwards  without  in- 
juring the  septum.  The  reflection  of  the  fascia  with  respect  to  the 
prostate  demonstrates  how  division  of  this  body  can  be  made  for 
the  extraction  of  a  stone  from  the  bladder  without  entering  the 
abdomen  ;  and  its  disposition  on  the  rectum  will  explain  how  the 
intestine  may  be  slit  in  the  operation  for  fistula  in  ano  without 
serious  consequences  ensuing. 

The  attachment  of  the  fascia  to  the  side  of  the  bladder  indi- 
cates in  what  direction  a  cut  is  to  be  made  in  that  viscus  for  the 
extraction  of  a  calculus  in  the  adult,  which  is  larger  than  the 
prostate,  or  even  of  a  stone  of  moderate  size  in  the  child.  An 
incision  carried  downwards  and  backwards  below  the  attachment, 
B,  of  the  fascia,  but  parallel  and  close  to  it,  would  divide  the 
viscus  along  the  upper  edge  of  the  vesicula  seminalis,  and 
would  be  made  below  the  septal  piece.  A,  and  therefore  below  the 
cavity  of  the  abdomen.  In  the  case  of  such  a  cut  being  practised 
the  urine  would  flow  down  to  the  perinsBum,  because  the  barrier 
presented  by  the  septal  part  of  the  fascia  would  stop  its  progress 
in  the  opposite  direction.  Should  however  an  incision  be  made 
upwards,  in  a  direction  towards  the  apex  of  the  bladder,  the  knife 
would  divide  the  septal  piece  of  the  fascia,  and  open  up  the  cavity 
of  the  abdomen. 

Vessels  and  nerves.  Some  of  the  arteries  to  the  viscera,  and  a 
part  of  the  sacral  plexus  are  shown  in  this  and  the  preceding 
Plate ;  but  they  will  be  noticed  in  the  description  of  the  next 
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Plate.  The  letters  of  reference  by  which  they  are  marked  arethe 
same,  for  the  most  part,  in  all  the  Figores  of  the  side-Yiew  of  the 
pelvis. 

i.   Dona]  artery  of  the  penis. 

L   Prostatic  artexy. 

m.  Spermatic  artery. 

0.   Spermatic  Teina. 

p.  Sciatic  artery. 

ft  Ncnre  to  levator  aiii,  cut  throii^ 


a.  Commou  iliac  artery. 

(.    Common  iliac  vein. 

d  Obliterated  hypogastric. 

/.   Inferior  vesicaL 

g.  Branches  of  upper  hemorrhoidal. 

A.  Artery  to  levator  ani,  cat 


rESCRIPTION  OF  PLATE  XL 


The  connections  of  the  viscera  of  the  male  are  giyen  in  this 
last  side-view  of  the  pelvis. 

On  removing  the  pelvic  fascia,  the  areolar  tissne  and  the  fat^ 
the  viscera  Tvill  appear  as  they  are  represented  in  this  Plate. 
The  bag  of  the  peritoneum  should  be  left  imopened. 

CONNECTIONS  OF  THE  VISCERA. 

The  two  large  viscera  in  the  male  pelvis  are  the  urinaiy  bladder 
and  the  rectum.  And  connected  with  the  under  surface  of  the 
bladder  are  some  accessory  parts  of  the  generative  apparatus,  viz., 
the  vesiculae  seminales  with  the  vasa  defercntia,  and  the  prostate. 


A.  Anterior  true  ligament  of  the 

bladder. 

B.  VeHicula  seminalis. 
C  Lower  part  j 

D.  Middle  part  >  of  the  rectum. 

E.  Upper  part  ) 

F.  Pouch  of  the  peritoneum. 

G.  Vas  deferens. 


H.  Urinary  bladder. 

J.    Ureter. 

K.  Cms  penis,  cat. 

L.  Prostate. 

N.  Triangular  ligament. 

P.  Levator  ani,  cut. 

R.  CK)ccygeus. 

S.   Sphincter  ani  extemus. 


The  rectum^  or  the  lower  part  of  the  large  intestine,  begins 
opposite  the  articulation  of  the  left  hip-bone  with  the  sacrum, 
and  ends  at  the  anus.     Between  those  points  it  takes  a  bent 
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course  behind  and  below  the  bladder,  and  lies  in  the  curve  of  the 
sacrum  and  coccyx.  It  measures  about  eight  inches  in  length, 
and  is  divided  into  three  parts. 

The  upper  part,  E,  extends  to  the  third  piece  of  the  sacrum :  it 
is  inclined  inwards  to  the* mid-line  of  that  bone,  and  it  is  sur- 
rounded by  the  peritoneum  which  attaches  it  to  the  pelvic  wall  by 
a  fold — the  meso-rectum.  Branches  of  the  left  internal  iliac 
artery,  and  the  left  ureter,  are  directed  forwards  by  the  side  of 
the  gut. 

The  middle  portion,  D,  reaches  to  the  end  of  the  coccyx  and  the 
coccygeus  muscle.  It  is  about  three  inches  long;  and  it  is 
invested  by  the  peritoneal  pouch,  F,  which  tapering  gradually  to  a 
point,  covers  the  sides  and  front  of  the  intestine  above,  but  only 
the  fore  part  below.  Resting  behind  on  the  sacrum  and  coccyx, 
it  touches  in  front  the  under  part  of  the  bladder  with  the  vesicute 
seminales  and  the  vasa  deferentia.  On  each  side  descends  the 
coccygeus,  E. 

The  third  piece,  C,  intervenes  between  the  tip  of  the  coccjrx, 
and  the  anus;  it  measures  about  one  inch  and  a  half,  and  is 
curved  backwards  somewhat.  It  is  destitute  of  serous  membrane. 
Above  are  the  prostate,  and  the  membranous  part  of  the  urethra 
between  the  layers  of  the  triangular  ligament.  It  is  incased  by 
muscles ; — the  lavatores  ani  of  opposite  sides  covering  and  support- 
ing it  on  the  sides  and  behind,  and  the  external  sphincters  sur- 
rounding it  at  the  anus.  Its  size  is  narrow  at  the  orifice  on  the 
surface;  but  above  that  point  is  a  dilatation,  which  is  greatly 
enlarged  in  old  men  so  as  to  rise  upwards  on  the  sides  of  the 
prostate,  and  in  which  the  fseces  accumulate. 

By  the  introduction  of  the  finger  into  the  rectum  the  size,  and 
condition  of  the  prostate  may  be  ascertained ;  and  by  the  same 
means  assistance  may  be  given  sometimes  in  the  recognition  of  a 
calculus  in  the  bladder,  for  the  finger  can  raise  and  bring  within 
reach  of  the  sound  the  stone  that  has  fallen  into  the  hollow  of  the 
bladder  behind  the  prostate. 

In  the  operation  of  puncturing  the  bladder  through  the  rectum 
for  retention  of  urine,  a  bent  canula  with  a  trocar  is  passed  into 
the  gut,  and  is  guided  by  the  fore  finger  to  the  under  part  of  the 
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bladder  which  i8  to  be  punctoied,  viz^  the  base  between  the  Ted- 
culse  seminales,  and  behind  the  prostate.  Bat  the  infitmment 
should  not  be  introdaced  farther  than  three  inches  firom  the  anns, 
lest  the  ponch,  F,  of  the  peritonenm  should  be  injured. 

As  the  arteries  j^  k,  ly  &c^  which  are 'directed  longitudinallj  on 
the  exterior,  pierce  the  intestine  and  take  a  straight  course  inside 
to  the  anus,  they  will  be  best  aToided  in  an  operation  by  catting 
parallel  to  them.  The  arrangement  of  these  arteries  lower  down 
in  the  gut  will  be  referred  to  after. 

The  urinary  bladder,  H,  receives  the  urine  oonyeyed  by  the 
ureters,  and  assists  through  the  action  of  its  muscular  wall  in  the 
expulsion  of  that  fluid  from  the  body.  It  is  placed  at  the  firont  of 
the  pelvis,  above  the  rectum,  and  is  partly  surrounded  by  perito- 
neum, which  helps  to  retain  it  in  sitii. 

Its  form  is  determined  by  its  degree  of  distension.  When 
empty  it  is  flattened,  and  is  triangular  in  shi^ ;  but  as  it  be- 
comes distended  it  assumes  a  conical  form,  witti  the  apex  towards 
the  abdominal  wall  and  the  base  to  the  rectum.  Its  height  in 
the  abdomen  varies  with  the  degree  of  dilatation ;  for  it  lies  below 
the  brim  of  the  pelvis  in  the  contracted  state,  but  as  it  expands  it 
rises  above  the  pelvis  against  the  abdominal  wall ;  and  in  extreme 
distension  it  is  curved  forwards  over  the  pubes  by  the  resistance 
opposed  by  the  small  intestines  to  its  ascent. 

When  moderately  dilated  it  measures  about  five  inches  in 
length,  and  three  in  diameter,  and  holds  about  a  pint ;  but  it  is 
larger  in  the  female  than  the  male.  Parts  of  it  have  received  the 
following  designations : — The  upper  end  is  named  apex,  and  the 
lower,  the  base ;  the  intervening  portion  is  the  body ;  and  the  term 
neck  is  given  to  the  part  surrounded  by  the  prostate. 

Connections  of  the  bladder: — The  apex  touches  the  pubes;  or  the 
abdominal  wall  according  to  the  distension.  From  it  three  cords 
are  continued  to  the  umbilicus,  viz.,  the  obliterated  hypogastric 
artery  on  each  side,  and  the  urachus  in  the  middle.  Behind  the 
vessels  the  bladder  is  covered  by  the  peritoneum,  but  is  free  from 
that  membrane  in  front  of  them. 

The  base  or  fundus  rests  on  the  middle  piece  of  the  rectum 
without  the  intervention  of  peritoneum.    In  contact  with  it  on 
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each  side  is  the  yesicula  seminalis  with  the  vas  deferens ;  and  the 
part  between  those  bodies  is  called  the  triangular  space  of  the 
bladder.  The  size  of  the  base  and  its  shape  depend  upon  the 
distension ;  for  as  the  bladder  increases  in  size  it  projects  towards 
the  rectum,  and  forms  a  pouch  below  the  level  of  the  cervix  and 
the  canal  of  the  urethra,  into  which  a  calculus  will  subside. 

The  body  of  the  viscus  touches  in  front  the  wall  of  the  pelvis, 
and  is  free  from  peritoneum ;  and  when  the  bladder  is  distended 
it  rises  above  the  pelvis,  and  can  be  reached  by  an  incision  through 
the  lower  part  of  the  abdominal  wall,  without  injury  to  the  serous 
membrane.  Behind,  it  is  covered  by  the  peritoneum,  and  is  in 
contact  more  or  less  with  the  small  intestines,  which  descend  into 
the  pelvis  in  some  bodies.  Laterally  the  obliterated  hypogastric 
artery  ascends  along  the  viscus ;  and  descending  behind  this  is  the 
vas  deferens,  which  passes  internal  to  the  ureter  and  the  vesicula 
seminalis.  Nearer  the  ftmdus  the  ureter  pierces  the  muscular 
wall.  All  the  side  behind  the  obliterated  hypogastric  is  clothed 
by  the  peritoneum,  whilst  all  in  front  of  it  is  devoid  of  that  layer  ; 
so  that  the  cord  of  the  obliterated  vessel  lies  along  the  line  of 
reflection  of  the  serous  membrane. 

The  neck  or  cervix  is  the  narrowed  part  of  the  bladder  which  is 
surrounded  by  the  prostate  ;  and  from  it  the  urethra  or^the  excre- 
tory canal  of  the  urine  is  continued.  In  the  contracted  state  of 
the  viscus  it  is  the  lowest  part  of  the  cavity,  but  in  distension  it  is 
placed  considerably  above  the  ftmdus. 

The  ureter,  J,  brings  the  urine  from  the  kidney  to  the  bladder. 
Grossing  the  common  iliac  vessels,  it  is  continued  through  the 
pelvis  to  the  bladder ;  and  it  pierces  this,  below,  at  the  lateral 
aspect,  and  about  one  inch  and  a  half  from  the  prostate.  In  the 
pelvic  cavity  it  forms  an  arch  below  that  of  the  obliterated  hypo- 
gastric  artery. 

Ligaments  of  the  bladder.  This  viscus  is  retained  in  place  partly 
by  ligaments :  of  these  there  are  two  kinds,  true  and  false. 

The  irm  ligaments  consist  of  the  pelvic  fascia :  they  are  at- 
tached to  the  neck  and  the  lower  part  of  the  bladder,  and  are 
noticed  with  the  preceding  Plate  (p.  318). 

The  false  ligaments  are  formed  by  the  peritoneum :  they  are 
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five  in  nrnnber,  viz.,  two  posterior,  two  lateral,  and  one  superior. 
They  are  parts  of  a  wide  piece  of  peritoneum,  reaching  from  the 
side  of  the  bladder  to  the  abdominal  wall,  which  is  subdivided 
arbitrarily  into  the  parts  above  said. 

The  upper,  which  is  single,  is  directed  from  the  apex  along  the 
obliterated  hypogastric  artery. 

The  lateral,  one  on  each  side,  is  attached  to  the  viscus  behind 
the  obliterated  hypogastric. 

The  posterior,  also  one  on  each  side,  is  produced  by  the  part  of 
the  hypogastric  vessel  behind  the  back  of  the  bladder.  It  con- 
sists of  a  doubling  of  the  serous  membrane,  and  contains  the 
remains  of  the  obliterated  vessel,  the  ureter,  and  some  vesical 
arteries.  Between  the  ligaments  of  opposite  sides  the  serous 
membrane  extends  downwards  as  the  recto-vesical  pouch. 

The  recto-vesical  pouch,  F,  is  the  piece  of  the  peritoneum  which 
sinks  between  the  bladder  and  the  rectum  ;  it  receives  its  name 
from  its  position.  Behind,  it  is  as  wide  as  the  interval  between 
the  posterior  ligaments  of  the  bladder,  but  in  front  it  tapers  to  a 
point,  and  projects  slightly  between  the  vesiculse  seminales.  Its 
fore  part  is  distant  about  four  inches  from  the  anus.  In  punc- 
turing the  bladder  through  the  rectum,  the  surgeon  should  be 
careful  not  to  carry  his  instrument  so  far  back  as  to  injure  the 
pouch,  because  in  that  case  the  urine  would  find  its  way  into  the 
tjavity  of  the  abdomen,  and  would  give  rise  to  peritonitis.  But 
the  distension  of  the  bladder  affords  some  security  against  this 
accident ;  for  as  the  viscus  enlarges  it  carries  upwards  the  perito- 
neum, and  removes  the  pouch  farther  from  the  anus. 

Generative  apparatus.  In  the  pelvis  are  contained  the  following 
accessory  generative  parts,  viz.  the  vesicula  seminalis  and  vas 
deferens,  together  with  the  prostate. 

The  vas  deferens,  G,  is  the  excretory  duct  of  the  testicle,  and 
conveys  the  semen  to  the  urethra.  Separating  from  the  vessels  of 
the  spermatic  cord  at  the  internal  abdominal  ring,  it  crosses  the 
obliterated  hypogastric  artery,  and  then  descends  along  the  side, 
to  the  under  part  of  the  bladder,  where  it  joins  with  the  vesicula 
seminalis  to  form  the  common  ejaculatory  duct :  finally  it  ends 
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in  the  prostatic  part  of  the  urethra.  At  the  under  surface  of  the 
bladder  it  is  placed  internal  to  the  vesicula  seminalis  of  the  same 
side,  and  is  enlarged  and  slightly  sacculated. 

The  vesicula  seminalis,  B,  one  on  each  side,  is  a  small  sacculated 
reservoir  below  the  bladder,  which  is  connected  with  the  vas 
deferens,  like  the  gall  bladder  with  the  biliary  duct.  Bather 
larger  behind  than  in  front  it  is  covered  by  a  layer  of  the  recto- 
vesical fascia,  and  of  involuntary  muscular  fibres ;  and  it  forms 
WMth  the  vas  deferens  the  lateral  boundary  of  the  triangular  space 
at  the  fundus  of  the  urinary  bladder.  It  is  filled  with  a  fluid 
secreted  by  itself,  and  contains  some  semen  brought  by  the  vas 
deferens. 

It  is  constructed  of  a  tube  bent  into  a  zigzag  form  ;  and  on 
removing  the  surrounding  fibrous  tissue  the  bends  disappear,  and 
the  tube  measures  from  four  to  six  inches.  In  front  it  becomes 
narrowed,  and  joins  the  vas  deferens  at  the  back  of  the  prostate 
to  give  rise  to  the  common  ejaculatory  duct. 

ThQ  prostate  gland,  L,  surrounds  the  neck  of  the  bladder^  and 
the  beginning  of  the  urethra,  and  is  a  firm  muscular  and  glan- 
dular body. 

Shaped  like  a  chestnut  with  the  larger  end  backwards,  it  mea- 
sures one  inch  and  a  quarter  from  before  back,  one  inch  and 
a  half  across  at  the  base,  and  about  three  quarters  of  an  inch  in 
depth.  Its  upper  surface  is  convex,  and  the  under  is  flattened ; 
and  it  is  described  as  consisting  of  a  median  and  two  lateral 
lobes. 

Situate  between  the  triangular  ligament  of  the  urethra  and  the 
bladder  it  is  placed  about  an  inch  below  the  pubes,  and  is  incased 
in  a  sheath,  as  before  said.  Its  upper  surface  is  connected  to  the 
pubes  by  the  recto-vesical  fascia  forming  the  anterior  true  liga- 
ment of  the  bladder  ;  and  the  under  surface  touches  the  rectum. 
The  apex  is  in  contact  with  the  triangular  ligament  of  the 
urethra,  and  the  base  surrounds  the  neck  of  the  bladder.  Through 
this  body  the  urethra  is  directed  forwards  from  the  bladder,  rather 
above  the  centre  ;  and  the  two  common  ejaculatory  ducts  are 
inclined  obliquely  upwards  in  it  to  open  into  the  urethra. 

A  line  through  the  centre  of  the  prostate  has  a  different  direc- 


826  DISSECTION  OF  THE  PELVIS. 

tion  in  the  standing  and  recnmbent  postures.  In  the  eiBct 
position  of  the  body  it  cnnres  upwards  and  backwards  from  the 
triangnlar  ligament ;  bat  when  the  body  is  recmnbenty  as  in  the 
operation  for  stone,  the  axis  is  inclined  downwards  and  backwards 
from  that  membrane.  This  change  in  the  ads  is  to  be  kept  in 
mind  in  lithotomy,  because  the  knife  is  to  be  directed  in  that  line 
into  the  bladder. 

The  prostate  is  made  np  of  inyolnntary  mnscnlar  fibres  which 
are  chiefly  circular.  Surrounding  the  fibres  externally  is  a  thin 
membrane  or  rind,  which  is  quite  distinct  from  the  sheath  derired 
from  the  recto-vesical  fascia  (p.  818). 

Some  glands  are  placed  below  the  urethral  tube,  projecting 
amongst  the  muscular  fibres :  they  open  into  the  floor  of  the 
urethra  by  twelve  to  twenty  ducts.  The  secretion  of  these  glands 
is  poured  into  the  urethra,  and  is  added  to  the  seminal  fluid 
obtained  from  the  testicle  and  the  vesicula  seminalis. 

Curve  of  the  urethra.  The  bend  in  the  hinder  part  of  the  tube 
of  the  urethra  below  the  symphysis  pubis  constitutes  the  perma- 
nent curve.  It  reaches  from  the  bladder  to  about  an  inch  and  a 
half  in  front  of  the  triangular  ligament.  Its  convexity  is  turned 
towards  the  pcrinaeum  and  the  rectum,  and  is  greatest  at  the 
front  of  the  triangular  ligament  in  the  erect  position  of  the  body. 
From  this  point  it  is  inclined  upwards  and  forwards  to  the  penis, 
and  upwards  and  backwards  to  the  bladder. 

The  urethral  tube  is  kept  in  place  by  its  union  with  the  penis, 
by  its  passage  through  the  triangular  ligament,  and  by  the  recto- 
vesical fascia  around  the  prostate.  It  is  surrounded  completely 
by  muscular  fibre,  in  part  voluntary,  and  in  part  involuntary : — 
Thus  in  front  of  the  triangular  ligament  it  is  incased  by  the 
ejaculator  urinae — a  voluntary  muscle  ;  between  the  layers  of  that 
structure  the  voluntary  constrictor  urethras,  with  a  thin  involun- 
tary stratum,  surrounds  the  tube  ;  and  behind  that  ligament 
the  urethra  is  included  in  the  thick  involuntary  mass  of  the 
prostate. 

In  the  passage  of  a  catheter  or  sound  along  the  urethra  the 
greatest  hindrance  is  met  with  in  the  urethral  curve,  and  espe- 
cially where  this  passes  through  the  anterior  layer  of  the  trian- 
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galar  ligament ;  for  immediately  before  that  membrane  the 
urinary  passage  is  dilated  in  the  sinus  of  the  bulb,  and  will  permit 
the  point  of  the  instrument  to  deviate  from  the  straight  line,  even 
when  it  is  of  the  proper  size.  Beyond  the  ligament,  obstruction 
to  the  progress  of  the  instrument  can  scarcely  exist  in  consequence 
of  the  large  capacity  of  the  urethra. 

The  third  stage  of  the  lateral  operation  for  lithotomy  consists 
in  dividing  the  part  of  the  urethral  curve  behind  the  triangular 
ligament.  The  knife  having  opened  the  urethra  between  the 
layers  of  the  triangular  ligament  (p.  260)  is  carried  into  the 
bladder  through  the  prostate.  To  give  the  necessary  direction  to 
the  incision  the  handle  of  the  knife  is  to  be  raised  above  the  level 
of  the  blade,  and  the  edge  is  to  be  turned  down  and  out.  The 
lateral  part  of  the  prostate  is  to  be  incised,  so  as  to  obtain  the 
greatest  opening  in  that  body ;  and  more  or  less  of  the  neck  of 
the  bladder  is  to  be  cut  through  according  to  the  size  of  the 
calculus.  In  the  division  of  those  parts  the  heel  of  the  scalpel  is 
to  be  kept  near  the  staff,  whilst  the  fore  part  of  the  blade  is 
used  with  a  sawing  motion.  If  the  stone  is  larger  than  can  be 
removed  by  the  incision  on  one  side,  a  similar  cut  is  to  be  prac- 
tised in  the  opposite  half  of  the  prostate. 

In  executing  this  third  stage  of  the  operation  the  surgeon 
endeavours  to  cut  as  little  as  possible  of  the  loose  sheath  of  fascia 
enveloping  the  base  of  the  prostate  and  the  neck  of  the  bladder, 
in  order  that  the  piece  of  the  recto-vesical  fascia  separating  the 
pelvic  cavity  from  the  perinaeum  may  remain  intact.  This  object 
will  be  attained  most  certainly  by  keeping  the  heel  of  the  knife 
near  the  staff  as  above  directed ;  for  if  the  hinder  part  of  the 
blade  is  too  far  removed  from  that  instrument  the  aperture  into 
the  bladder  will  be  necessarily  larger,  and  the  prostate  and  its 
sheath  may  be  totally  divided.  It  is  just  possible  also,  if  the 
prostate  is  slit  too  largely,  that  the  "  accessory  pudic "  artery, 
(Quain),  which  lies  occasionally  on  the  side  of  the  prostate,  may 
be  wounded  with  fatal  result. 

Where  it  is  necessary  to  augment  still  more  the  opening  for  the 
extraction  of  a  large  calculus,  or  one  of  moderate  size  in  a  child, 
the  bladder  may  be  cut  in  the  same  line  ag  the  prostate,  viz.  as 
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nearly  as  possible  along  the  upper  edge  of  the  Tesicnla  seminal  is 
and  below  the  attachment  of  the  lateral  ligament  of  the  rectc»- 
vesical  fascia.  To  me  it  apixiars  safer  to  cut  that  viscns  in  a 
direction  the  most  desirable,  than  to  leave  it  to  tear  in  a  less 
favourable  direction  under  the  influence  of  the  force  used,  as  it  is 
said,  for  the  dilatation  of  the  prostate. 

Stricture  of  the  urethra  is  most  common  at  the  fore  part  of  the 
cur>'e  where  the  tube  is  covered  by  the  ejaculator  nrinas  mnscle ; 
it  has  its  seat  but  seldom  in  the  membranous  part^  and  is  rare  in 
the  prostatic  part  of  the  canal. 

In  rupture  of  any  part  of  the  urethral  curve  the  urine  wiU  find 
its  way  to  the  scrotum  and  penis.  If  the  accident  is  situated  at 
the  fore  part,  in  front  of  the  triangular  ligament,  the  fluid  will  be 
confined  and  directed  forwards  by  the  superficial  &scia  (p.  250). 
If  the  urine  escapes  between  the  layers  of  the  ligament,  it  will 
move  forwards  in  consequence  of  the  anterior  layer  of  that  struc- 
ture being  less  resisting  than  the  posterior.  And  even  when  the 
prostatic  part  is  broken  through  the  urine  will  be  directed  for- 
wards to  the  triangular  ligament  as  long  as  the  sheath  of 
fascia  is  entire,  and  then  onwards  along  the  membranous  part  of 
the  tube. 

VISCERAL  ARTERIES  OF  THE  PELVIS. 


The  visceral  arteries  are  furnished  firom  different  sources  : — 
Those  for  the  bladder  and  the  generative  organs  beneath  it  are 
derived  from  the  intenial  iliac  artery  ;  and  those  for  the  rectmn 
come  mainly  from  the  inferior  mesenteric  artery — a  branch  of  the 
aorta. 


a.  Common  iliac  artery. 

(.  Common  iliac  vein. 

c.  Ohliterated  liypogastric. 

d.  Inferior  vesical  artery. 

e.  Branch  to  vesicula  and  prostate. 
/.  Branch  to  the  bladder. 

g.  Middle  vesical  artery. 

h.  Upper  vesical  artery. 


t. 


Upper  hsemorrhoidal  artery. 

Branches  of  upper  hsemo- 
rrhoidal  artery'. 

m.  Gluteal  artery,  cut. 

p.    Sciatic  artery,  cut. 

r.    Branch  to  levator  ani,  cut. 


The  vesical  arteries  are  two  or  three  in  number:  when  there 
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are  three,  9s  in  the  Plate,  they  have  the  undermentioned  distri- 
bution. 

The  ujaper  vesical^  h,  is  the  smallest,  and  accompanies  the  obli- 
terated hypogastric,  of  which  it  appears  to  be  a  pervious  part, 
as  far  as  the  top  of  the  bladder :  its  offsets  are  few,  and  incon- 
siderable in  size. 

The  middle  vesical,  g,  supplies  the  body  of  the  bladder,  and 
communicates  with  the  other  arteries  of  that  viscus. 

The  inferior  vesical^  d,  ramifies  in  the  ftmdus  of  the  bladder, 
and  gives  branches  to  the  vesicula  seminalis,  B,  and  the  prostate, 
L.  Usually  it  furnishes  an  offset  to  the  rectum  (middle  haemo- 
rrhoidal),  but  in  this  body  the  gut  was  not  supplied  by  it.  On  the 
prostate  the  branches  become  tortuous. 

Hmmorrhoidal  arteries.  The  rectum  is  provided  with  vessels 
from  three  sources :  —  upper  haemorrhoidal,  i ;  middle  haemo- 
rrhoidal  from  the  internal  iliac  (Plate  XLi.^) ;  and  inferior  haemo- 
rrhoidal from  the  pudic  artery  (Plate  xxtx.  h). 

The  upper  hamwrrhoidal,  ^  is  the  termination  of  the  inferior 
mesenteric  trunk.  Placed  at  first  at  the  back  of  the  rectum,  it 
divides  into  six  or  seven  branches  about  the  middle  of  the  gut : 
these  descend  around  the  intestine,  three  being  marked,  j,  k,  ^ 
and  pierce  the  muscular  coat  about  three  inches  from  the  anus. 
Inside  that  layer  the  branches  are  continued  nearly  to  the  anus, 
where  they  communicate  together  in  a  series  of  loops  beneath  the 
mucous  membrane. 

The  vein  accompanying  the  artery  has  a  similar  looped  arrange- 
ment of  its  branches  within  the  anus ;  and  these  loops  projected 
through  the  anus,  but  altered  in  their  structure  and  use,  form 
haemorrhoids  (p.  242). 

NERVES  OF  THE  PELVIS. 
Both  spinal  and  sympathetic  nerves  are  distributed  in  the  pelvis. 


1.  Vesical  nerves. 

2.  Nerve  to  levator  ani. 

3.  Nerve  to  coccygeus. 

4.  Sacral  plexus,  cut. 

5.  Left  part  of  hyi>ogastric  ple.\us. 


6.  Part  of  the  pelvic  plexus. 

7.  Offsets    of    the   knotted   cord 

of  the  sympathetic  to  hypo- 
gastric plexus. 
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Spinal  }iervts: — ^These  are  sapplied  to  some  mosclefl^  and  to 
the  viscera  in  part 

Only  two  of  the  muscular  branches  are  shown :  thej  are  fhr- 
nished  by  the  fourth  sacral  nerre.  The  nerve  marked,  2,  belongs 
to  the  left  half  of  the  levator  ani,  and  enters  the  inner  anrface ; 
another  nerve  to  the  coccygens,  3,  penetrates  into  the  fibres  on 
the  pelvic  aspect  of  its  muscle;  and  the  third  descends  to  the 
perinaeum  to  supply  the  external  sphincter  (Plate  xtit,  5). 

Nerves  to  the  viscera^  1,  are  derived  from  the  fonrth  or  the 
third  sacral  nerve,  and  occasionally  from  both  those  nerves ;  they 
supply  chiefly  the  lower  part  of  the  bladder,  and  before  they 
reach  that  viscus  they  communicate  freely  with  the  pelvic  plexus 
of  the  sympathetic 

Sympathetic  nerve.  One  part  of  the  sympathetic  is  distri- 
buted altogether  to  the  viscera,  and  the  other  is  a  knotted  cord 
in  front  of  the  sacrum :  a  similar  arrangement  exists  on  each 
side  of  the  pelvic  cavity.  Only  an  outline  of  the  visceral  part 
is  here  sketched* 

Hypogastric  plexus.  In  front  of  the  sacrum  is  a  plexus  of  the 
sympathetic  with  this  name ;  and  on  each  side  proceeds  an  offset, 
5,  in  the  form  of  a  flattened  band  without  ganglia.  This  pro- 
longation communicates  with  the  knotted  cord  lying  on  the  sacral 
vertebne  by  means  of  the  small  nerves,  7,  7 ;  and,  below,  it  ends 
in  the  pelvic  plexus. 

Pelvic  plexus.  This  is  a  large  network  on  the  side  of  the 
bladder  and  rectum,  of  which  only  a  fragment  is  represented  by 
the  figures,  6,  6.  It  receives,  above,  the  part,  5,  of  the  hypogas- 
tric plexus,  and  is  joined  behind  by  large  branches  from  the 
spinal  sacral  nerves  in  the  jxilvis.  Ofisets  are  fumished  by  it  to 
the  bladder  and  the  rectum,  and  to  the  vesicula  seminalis,  penis, 
and  urethra :  of  these,  the  nerves  to  the  bladder  are  larger  and 
whiter  than  the  rest,  and  receive  more  spinal  nerve- fibres. 

A  view  of  this  plexus  has  been  omitted  from  the  Plate  because 
the  dissection  of  its  ramifications  is  in  general  too  difficult  for 
the  student  to  execute,  and  because  the  insertion  of  so  large  a 
mass  of  nerves  would  interfere  with  the  sight  of  the  pelvic  viscera. 


DESCEIPTION  OF  PLATE  XLI. 


A  SIDE  yiew  of  the  viscera  of  the  female  pelvis  is  pourtrayed 
in  this  Figure. 

The  right  limb  was  detached  from  the  trunk  as  the  first  step 
in  the  dissection ;  and  the  levator  ani  having  been  thrown  down, 
the  fat  and  fascia  were  removed  from  the  vessels  and  the  viscera. 
The  peritoneum  was  taken  away,  in  part,  to  demonstrate  the 
extent  of  the  pouches  of  that  membrane  before  and  behind  the 
womb.  For  the  purpose  of  supporting  the  hollow  viscera,  so  as 
to  render  them  more  easy  to  be  cleaned,  some  tow  was  intro- 
duced into  the  rectum  and  vagina,  and  air  into  the  bladder. 

CONNECTIONS  OF  THE  PELVIC  VISCERA. 

In  the  female  pelvis  are  contained  the  bladder  and  the  rectum, 
as  in  the  male ;  and  between  them  the  uterus  and  the  vagina  are 
interposed. 


A.  Body  of  the  uterus. 

B.  Vagina. 

C.  Lower  part )    ,  , 

D.  Upper  part  r^*""~*°"'- 

E.  Round  ligament  of  Uie  uteruB. 

F.  Ovary. 

G.  Fallopian  tube. 
H.  Urinary  bladder. 
I.  Urethral  tube. 
J.  Ureter. 


K.  Triangular  ligament. 

L.  Constrictor  vagine. 

M.  Psoas  magnus,  cut. 

N.  Recto-uterine  pouch. 

O.  Vesico-uterine  pouch. 

P.  Levator  ani,  cut 

Q.  Ligament  of  the  ovary. 

R.  Coccygeus  muscle. 

S.  Pyriformis,  cut. 

T.  Gluteus  maximus,  cut. 


BectvMj  C,  D.  This  part  of  the  large  intestine  has  the  same 
extent  and  curve  in  the  two  sexes ;  but  in  this  body  there  was  a 
deeper  indentation  than  usual  near  the  lower  end  of  the  sacrum. 

Behind  it  are  the  sacrum  and  coccyx ;  and  in  front  it  touches 
the  uterus  and  vagina,  which  separate  it  from  the  bladder  and 
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nrethra.  It  pierces  the  recto-Tesical  &8cia,  like  the  gat  in  tlie 
ni:ile,  aiul  is  uncovered  by  peritoneum  for  aboat  four  inches 
below.     Its  vessels  and  nerves  are  similar  to  those  in  the  male. 

Bladder,  H.  Like  the  corresponding  organ  in  the  other  sex, 
it  is  the  most  anterior  and  superficial  of  the  pelric  yiscera,  but 
it  does  not  descend  so  low  in  the  cavity  of  the  pelvis^  as  in  man. 

It«  form  differs  somewhat  from  that  of  the  male  bladder :  thus 
it  is  less  deep,  and  is  wider  below  from  side  to  side  than  from 
before  back ;  the  under  part  or  base  is  flatter,  and  does  not 
l)rojcct  so  much  below  the  urethra. 

The  connections  with  parts  around  are  similar  to  those  of  the 
male  at  its  up})er  part,  at  each  side,  and  in  front ;  bnt  thej  differ 
below  and  behind.  Posteriorly  the  bladder  touches  the  uterus ; 
and  jnferiorly  it  rests  upon  the  vagina. 

The  urethra,  I,  is  a  short  narrow  passage  which  reaches  from 
the  bladder  to  the  vulva.  It  measures  about  one  inch  and  a 
half  in  length,  and  is  therefore  much  shorter  than  the  urine-tube 
in  the  male. 

Its  position  is  above  the  vagina,  and  in  its  course  to  the 
exterior  of  the  body  it  has  the  following  connections.  At  first 
it  is  surrounded  by  the  vascular  structure  of  the  vagina,  so  as  to 
seem  to  form  one  mass  with  that  tube  before  a  separation  has 
been  made  by  dissection ;  then  it  pierces  the  triangular  ligament 
of  the  uretlira,  and  is  surrounded  by  the  fibres  of  the  constrictor 
urethra)  muscle  between  the  layers  of  that  structure ;  and  lastly 
it  ends  in  the  bottom  of  the  vulva,  about  a  quarter  of  an  inch 
above  the  opening  of  the  vagina. 

This  short  canal  of  the  female  answers  to  the  prostatic  and 
membranous  parts  of  the  male  urethra  (Plate  XL.). 

The  ureter,  J,  differs  from  the  corresponding  tube  of  the  other 
sex  in  having  a  longer  course  in  the  pelvis,  and  in  crossing  the 
side  of  the  uterus  before  it  reaches  the  bladder. 

The  uterus,  or  womb,  A,  is  a  thick  muscular  viscus  with  a 
small  central  cavity  for  the  reception  of  the  oviun.  Somewhat 
pyramidal  in  form,  with  the  larger  end  upwai^ds  and  flattened 
from  before  back,  it  measures  about  three  inches  in  length,  two 
in  breadth,  and  one  in  thickness. 
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Its  upper  end,  large  and  rounded,  is  named  the  fundus.  About 
two  thirds  down  it  decreases  much  in  size ;  and  this  narrowed 
part,  neck  or  cervix,  is  received  into  the  vagina,  B.  The  inter- 
mediate part  of  the  viscus  is  the  body.  The  anterior  surface  is 
flattened ;  the  posterior  is  rounded ;  and  the  narrow  sides  slope 
gradually  towards  the  neck. 

The  cavity  in  the  interior  is  flat  and  triangular:  it  commu- 
nicates below  with  the  vagina  by  an  oval  opening,  or  the  mouth 
of  the  uterus,  os  tinccB;  and  on  each  side  above  is  a  small  round 
aperture  into  the  Fallopian  tube,  G. 

The  uterus  and  the  vagina  are  interposed  between  the  bladder 
and  the  rectum ;  and  the  womb  is  supported  in  its  place  by  liga- 
ments connecting  it  to  the  abdominal  wall.  In  the  unimpregnated 
condition  the  uterus  is  placed  below  the  brim  of  the  pelvis ;  and 
it  sinks  down  lower  in  the  dead  body.  Its  upper  end  is  directed 
forwards,  and  the  lower  backwards;  and  a  line  through  the 
centre  would  correspond  with  the  axis  of  the  inlet  of  the  pelvis ; 
if  that  line  was  prolonged  upwards  it  would  touch  the  abdominal 
wall  a  little  above  the  pubes. 

The  anterior  flattened  surface  touches  the  back  of  the  bladder^ 
and  is  covered  in  part  by  peritoneum:  commonly  the  serous 
membrane  reaches  only  half  or  two  thirds  down,  and  the  cervix 
is  united  by  fibrous  tissue  to  the  bladder;  but  in  the  body 
from  which  the  Figure  was  taken,  the  whole  of  the  anterior 
surface  was  clothed  by  that  membrane.  The  posterior  surface, 
rounded,  is  turned  to  the  rectum,  and  is  entirely  covered  by 
peritoneum. 

The  upper  end  is  in  contact  with  the  small  intestines,  which 
descend  into  the  pelvis  in  the  woman;  and  the  lower  end  is 
received  into  the  vagina  in  such  a  way  as  to  be  covered  higher 
behind  than  in  front. 

On  each  side  the  uterus  gives  insertion  to  a  broad  fold  of  peri- 
toneum, which  is  attached  externally  to  the  wall  of  the  pelvis, 
and  divides  the  cavity  into  two^ — an  anterior,  containing  the 
bladder,  and  a  posterior,  the  rectum.  In  this  fold  are  included 
the  three  uterine  appendages,  viz':  the  Fallopian  tube,  Q ;  the 
round  ligament,  E,  and  the  ovary  and  its  ligament,    F;  and 
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these  are  placed  from  abore  down  in  the  order  in  which  they  are 
here  enumerated. 

The  vagina^  B,  is  a  tube  which  reaches  from  the  uterus  to  the 
vulva  on  the  exterior  of  the  body.  It  takes  a  curved  course  in 
front  of  the  rectum,  and  below  the  bladder  and  urethra.  The  fore 
part  is  shorter  than  the  hinder ;  and  a  line  through  it  would  cor- 
respond with  the  axes  of  the  cavity  and  outlet  of  the  pelvis. 

When  distended  it  is  roundish  in  form,  but  in  the  natural  stat« 
it  is  flattened  from  before  back  except  at  the  ends.  It  measures 
about  five  inches  in  length. 

In  its  course  it  pierces  the  recto-vesical  fascia,  receiving  from 
this  a  sheath  on  the  lower  half;  and  it  is  transmitt>ed  through  the 
lower  part  of  the  triangular  ligament  of  the  urethra.  The  upper 
end  is  attached  to  the  neck  of  the  uterus,  reaching  farther  on  the 
posterior  than  the  anterior  surface;  and  the  lower  end  is  sur- 
rounded by  the  constrictor  vaginae  muscle,  L.  At  the  outer 
orifice  in  the  child,  and  in  the  virgin  state,  there  is  an  occluding 
structure  called  the  hymen. 

The  constrictor  vagtruBj  L,  is  an  orbicular  muscle  around  the 
end  of  the  vagina.  It  is  attached  in  front  on  each  side  to  the 
clitoris :  from  this  spot  the  fibres  pass  back  on  the  sides  of  the 
vaginal  aperture,  and  end  at  the  central  point  of  the  perinseum, 
some  joining  the  external  sphincter  ani. 

The  muscle  constricts  the  vagina ;  and  possesses  at  one  time  a 
voluntary,  and  at  another  an  involuntary  action,  like  the  ejacu- 
lator  urinae  by  which  it  is  represented  in  the  other  sex. 

Peritoneum  in  the  pelvis.  The  serous  membrane  is  reflected 
over  the  viscera  so  as  partly  to  cover  and  fix  them  to  the  wall  of 
the  pelvis,  after  a  similar  manner  in  both  sexes. 

Surrounding  the  upper  half  of  the  rectum  it  attaches  the  gut 
to  the  wall  behind  by  a  fold — the  meso-rectum.  In  front  of  the 
intestine  it  is  reflected  on  the  back  of  the  vagina  and  the  posterior 
surface  of  the  uterus,  and  forms  the  recto-uterine  pouch  between 
the  womb  and  the  rectum.  On  each  side  of  the  uterus  it  is  ex- 
tended outwards  in  a  wide  piece  to  the  side  of  the  pelvis,  giving 
rise  to  the  broad  ligament,  which  contains  and  supports  the 
Fallopian  tube,  G,  the  round  ligament,  E,  and  the  ovary  with  its 
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ligament,  F.  The  membrane  may  be  then  traced  over  the  front 
of  the  nterus  to  the  back  of  the  bladder,  and  forms  between  those 
viscera  the  vesico- uterine  pouch.  And  finally  it  covers  all  the 
posterior  surface  of  the  bladder  included  between  the  two  obli- 
terated hypogastric  arteries,  c. 

The  recto-uterine  pouchy  N,  of  the  peritoneum  resembles  the 
recto- vesical  in  the  male.  Below  it  reaches  beyond  the  uterus  and 
touches  the  back  of  the  vagina.  On  each  side,  as  in  the  male, 
are  the  visceral  arteries  and  the  ureter,  invested  by  the  serous 
membrane. 

The  vesico-uterine  pouchy  0,  intervenes  between  the  bladder 
and  the  uterus,  and  extends  downwards  usually  only  two  thirds 
of  the  anterior  surface  of  the  womb,  but  in  the  body  from  which 
the  Figure  was  taken  it  was  prolonged  as  fiar  as  the  tube  of  the 
vagina  (as  behind)  with  which  it  was  in  contact. 

Appendages  of  ihe  uterus.  These  are  enclosed  in  the  broad 
ligament,  and  are  three  in  number  on  each  side,  viz.  Fallopian 
tube,  round  ligament,  and  ovary  and  its  ligament. 

The  Fallopian  tube,  6,  lies  along  the  upper  free  edge  of  the 
broad  fold  of  the  peritoneum,  and  is  about  four  inches  in  length. 
By  the  inner  end  it  is  attached  to  the  body  of  the  uterus,  ^and  at 
the  outer  it  terminates  in  a  free  dilated  extremity — ^the  inftmdi- 
bulum  or  pavilion.  Between  the  extremities  it  has  a  curved  con- 
dition with  the  convexity  up ;  and  it  is  small  and  round  near  the 
uterus,  but  gradually  enlarges  towards  the  trumpet-shaped  end. 
It  is  a  hollow  tube;  and  it  communicates  internally  with  the 
cavity  of  the  uterus,  and  externally  by  a  small  aperture  with  the 
sac  of  the  peritoneum. 

The  outer  end  is  provided  with  points  or  fringes  called /mJrwp, 
and  with  folds  of  the  mucous  membrane  within.  Some  of  these 
are  larger  than  the  others  ;  and  in  the  bottom  of  the  dilatation 
surrounded  by  the  folds  is  the  aperture  of  the  tube. 

Its  office  is  to  convey  the  ovum  from  the  ovary  to  the  uterus ; 
and  a  muscular  layer,  continuouB  with  that  in  the  wall  of  the 
uterus,  enters  into  its  structure. 

The  round  or  suspensory  ligament  of  the  uterus,  E,  is  contained 
in  the  fore  part  of  the  broad  ligament,  near  the  top,  and  is  inserted 
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into  the  aterns  close  below  and  before  the  Fallopian  tnbc.  About 
five  inches  in  length,  it  is  directed  outwards  from  the  cavity  of 
the  belly  through  the  internal  abdominal  ring  and  the  inguinal 
canal  to  the  groin,  where  it  blends  with  the  subdermic  areolar 
tissue.  In  the  abdominal  cavity  it  is  invested  by  the  peritoneum ; 
and  in  the  inguinal  canal  it  is  accompanied  for  a  short  distance 
by  a  process  of  th«t  membrane,  which  is  sometimes  pervious  to  a 
small  extent. 

This  band  consists  of  fibrous  tissue,  and  of  muscular  fibres 
continuous  with  those  of  the  uterus ;  and  its  office  is  to  assist  in 
supporting  the  womb. 

The  ovary^  F,  is  an  ovalish  body,  something  like  the  testicle  in 
form,  which  is  situate  at  the  back  of  the  broad  uterine  fold  of  the 
peritoneum,  and  below  the  other  two  appendages. 

It  is  whitish  in  colour,  with  more  or  less  of  an  irregular  surface ; 
and  it  measures  about  an  inch  and  a  half  in  length  in  the  child- 
bearing  period  of  life.  Its  position  is  horizontal,  with  the  ends 
directed  inwards  and  outwards :  it  is  attached  to  the  uterus  in- 
ternally by  a  special  fibrous  band — ^ligament  of  the  ovary,  Q ;  and 
externally  it  is  connected  by  peritoneum  to  the  trumpet-«haped 
mouth  of  the  Fallopian  tube. 

This  body  contains  a  spongy  substance  surrounded  by  a  dense 
fibrous  coat ;  and  the  whole  is  invested  by  the  serous  membrane. 
There  is  not  any  excretory  canal  attached  to  it,  for  the  Fallopian 
tube  discharges  the  office  of  conveyer  of  its  products  of  secretion. 

In  the  ovaiy  the  ova  are  produced  ;  and  when  these  small 
bodies  are  matured  they  burst  through  the  external  coats,  and  are 
received  into  the  pavilion  of  the  Fallopian  tube,  which  grasps  the 
ovary  at  the  time  of  their  escape. 

The  Ligament  of  the  ovary^  Q,  is  a  narrow  fibrous  band  uniting 
the  inner  end  of  the  ovary  with  the  body  of  the  uterus  :  it  lies  in 
the  broad  ligament,  below  the  Fallopian  tube. 

VISCERAL  ARTERIES  OF  THE  PELVIS. 

The  viscera  common  to  both  sexes  receive  similar  arteries,  and 
those  peculiar  to  each  sex  have  special  vessels. 
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«.  External  iliac  artery,  cut. 

b.  Internal  iliac  artery. 

c.  Obliterated  hypogastric 

d.  Upper  vesical  artery. 

e.  Lower  vesical  artery. 
/.  Uterine  artery. 

g.  Middle  hsemorrhoidaL 

h.  Vaginal  artery. 


i.  Branches  of  vaginal  to  rectum. 

y.  Ending  of  pudic  artery. 

k.  Gluteal  artery,  cut. 

I.  Ovarian  artery. 

n.  Branch  of  ovarian  to  uterus. 


Branches  of  upper  hsmo- 
rrhoidal  artery. 


Internal  iliac  artery^  b.  This  largo  trunk  furnishes  visceral 
and  parietal  branches  in  the  pelvis,  as  before  said,  p.  396 ;  but 
only  the  arteries  to  the  viscera  are  delineated  in  this  Plate. 

Common  visceral  branches.  The  arteries  which  have  the  same 
name  and  general  distribution  in  the  male  and  female  are  the 
vesical  and  hemorrhoidal. 

The  vesical  arteries,  two  in  number,  upper,  rf,  and  lower,  c^ 
are  distributed  to  the  regions  of.  the  bladder  indicated  by  their 
names. 

The  middle  hcbmarrJioidal  artery,  ^,  ramifies  in  the  wall  of  the 
rectum,  below  the  recto-uterine  pouch  of  the  peritoneum  :  part  of 
it  has  been  cut  off. 

The  upper  luemorrhoidal  is  derived  from  the  aorta  in  both  sexes, 
and  its  distribution  is  referred  to  in  page  329.  Three  of  its 
branches,  (?,  j9,  q^  are  shown  on  the  lower  part  of  the  rectum, 
coursing  down  to  pierce  the  muscular  coat,  and  end  in  loops 
within  it. 

Special  visceral  branches.  Three  arteries  are  furnished  to  the 
generative  organs  of  the  female,  viz.  the  uterine,  the  vaginal, 
and  the  ovarian,  but  only  the  two  first  are  branches  of  the  internal 
iliac. 

The  uterine  artery ,  /,  is  the  largest  visceral  branch  of  tlie  iliac 
trunk,  and  is  remarkable  in  being  very  tortuous  at  the  womb. 
At  first  it  is  directed  forwards  l)eneath  the  peritoneum  to  the  neck 
of  the  uterus  ;  at  this  spot  it  ascends  along  the  side  to  the  fundus 
of  that  viscus,  where  it  ends.  Many  large  serpentine  branches 
are  distributed  from  it  to  the  uterus,  and  it  communicates  above 
with  the  ovarian  artery. 

Near  the  cervix  uteri  it  gives  some  branches  to  the  upper  part 
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of  the  vagina.  By  the  side  of  the  womb  it  supplies  offsets  to 
the  Fallopian  tube,  and  the  round  ligament ;  and  these  mn 
to  their  destination  between  the  layers  of  the  broad  fold  of 
peritoneum. 

The  vaginal  artery^  A,  courses  forwards  between  the  yagina  and 
the  rectum  to  the  lower  end  of  the  vagina^  where  it  terminates 
in  small  branches  :  it  furnishes  many  offsets  to  both  tubes. 

The  ovarian  artery^  /,  corresponds  with  the  spermatic  artery  of 
the  male,  and  is,  like  this,  a  branch  of  the  abdominal  aorta. 
Arising  from  the  great  systemic  vessel  near  the  renal  arteiy,  it 
enters  the  pelvis  by  the  side  of  the  internal  iliac,  and  is  then  con- 
tinued onwards  across  that  cayity  to  the  ovaiy.  This  artery  is 
flcxuous,  like  the  uterine. 

At  the  ovary  it  divides  into  branches  which  enter  that  body  ; 
and  one,  n,  runs  in  the  broad  ligament  to  the  upper  part  of  the 
utei-ns,  and  communicates  with  the  uterine  artery. 


A'erves  of  ihs  pelvis.  The  nerves  of  the  muscles  have  been 
omitted  in  this  view  of  the  female  pelvis ;  and  the  visceral  nerves 
of  the  sympathetic  have  been  taken  away,  as  in  the  dissection  of 
the  male  pelvis,  because  they  would  obscure  the  view  of  the 
viscera. 


1.  Nerves  in  the  sacral  plexus,  cut. 

2.  Lateral  part  of  the  hjrpogastric 

plexus. 


3,  3.  Parts  of   the  pelvic  plexus, 
cut  through. 


The  pelvic  plexus  of  the  sympathetic  nerve  (p.  880)  of  which 
parts  3,  3,  remain,  resembles  in  its  composition  the  like  plexus  of 
the  male,  and  supplies  the  viscera.  It  is  situate  by  the  side  of 
the  vagina,  bladder,  and  rectum  ;  and  it  furnishes  common 
branches  to  the  bladder  and  rectum,  like  those  of  the  male,  and 
special  branches  to  the  uterus  and  vagina. 

An  ovarian  plexus  of  nerves  accompanies  the  ovarian  artery, 
and  supplies  the  ovary  and  the  uterus  :  this  was  taken  away  in 
the  dissection. 


ILLUSTKATIONS  OF  THE  LOWER  LIMB. 


DESCRIPTION  OF  PUTE  XLII. 


Tms  Figure  shows  the  dissection  of  the  superficial  vessels, 
nerves,  and  glands,  as  well  as  that  of  the  fascia  lata  near  Poupart's 
ligament. 

The  limb  being  abducted  from  its  fellow,  rotated  out,  and  sup- 
ported with  the  hip  and  knee  in  a  semiflexed  position,  the  skin 
and  the  subcutaneous  fat  were  removed,  whilst  the  vessels  nerves 
and  glands  contained  in  it  were  dissected  out.  The  opening 
for  the  saphenous  vein  is  then  to  be  carefully  defined. 


SUPERFICIAL  VESSELS  NERVES  AND  GLANDS. 

The  cutaneous  arteries  and  veins  ramifying  in  the  teguments  of 
the  top  of  the  thigh  are  branches  of  the  femoral  trunks. 


a.  Saperficial  pudic  arteiy. 

b.  Superficial  epigaatric  artery. 

c.  Superficial  circumflex  iliac  ar- 

tery. 

d.  Saphenous  vein. 

€,   Superficial  pudic  vein. 


/.    Cutaneous  arteries  of  the  thi^ 
g.  Cutaneous  vein  of  the  front  of 

the  thigh. 
A.  Superficial  epigastric  vein. 
/.    Superficial  circumflex  iliac  vein. 


Arteries : — ^The  cutaneous  arteries  in  the  groin,  like  the  tegn- 
mentary  vessels  in  other  parts,  are  very  irregular  in  their  arrange- 
ment :  their  names  are  taken  firom  their  distribution. 

The  superficial  pudic  artery,  a,  pierces  the  deep  fascia  of  the  limb 
about  the  mid-line  ;  or  it  may  come  through  the  saphenous  open- 
ing, as  in  the  Figure :  having  entered  the  fat,  it  courses  upwards 
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is  l^id  1/are  in  the  disneciioxL  As  now  seen,  tbe  rein  ftsceDOS. 
hit^nial  to  the  mid-line  of  the  thigh,  to  alont  in  inch  and  a  half 
fr/rii  PoLif»an*^^  lijrament,  where  it  sinks  throngh  an  oj^nini:  ia 
tXiC  favrla  lata  to  enter  the  femoral  tnmk.  Near  its  ending  it 
reoeires  the  rajierficial  [>adic,  e ;  the  epigastric,  h ;  and  the  dr- 
camflex  iliac  vein,  /.  Somewhat  lower  down  in  the  thigb  it  is 
joined  nsoally  bv  two  larger  branches  ; — one,  g,  formed  by  the 
reinii  from  the  outer  part  and  front  of  the  thigh  ;  and  the  other 
by  reins  from  the  inner  and  hinder  parts  of  the  thigh. 

Hujtnfirinl  inguinal  glands.  These  glands  in  the  thigh  are 
pW^;d  on  the  sides  of  the  saphenous  vein,  and  are  superficial  to 
the  faMcia  lata.  Of  a  flattened  form  and  reddish  colour,  they 
vary  much  in  size  and  number :  in  this  body  they  were  rather 
large  and  not  numerous.  They  receive  the  aflferent  snperficial 
Ifinphatieii  from  the  inner  and  fore  parts  of  the  limb  ;  and  trans- 
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mit  efferent  vessels  through  the  deep  fascia  to  commnnicate  with 
deeper  lymphatics.  Irritation  of  the  surface  of  the  foot,  or  of  the 
inner  part  of  the  leg  and  thigh,  along  the  course  of  the  saphenous 
vein,  may  give  rise  to  swelling  and  suppuration  in  this  set  of 
glands. 

Another  group  of  superficial  inguinal  glands  lies  transversely 
along  the  line  of  Poupart's  ligament    See  Plate  xxxn. 

Cutaneotis  nerves.  The  nerves  now  laid  bare  are  derived  from 
the  lumbar  plexus  (p.  309);  and  they  will  be  followed  farther  in 
the  subsequent  dissection  of  the  thigh,  with  the  exception  of  the 
ilio-inguinal. 


1.  Ilio-ingiiinal. 

2.  Crural  branch  of  genito-cmral. 

3.  External  cutaneous. 


4.  Middle  cutaneous  of  the  thigh. 

5.  Branch  of  the  internal  cutaneous 

of  the  thigh. 


The  iluMnguinal  nerve,  1,  issues  through  the  external  abdominal 
ring,  and  terminates  in  offsets  to  the  scrotum,  and  to  the  integu- 
ments of  the  thigh  internal  to,  and  rather  below  the  saphenous 
opening. 


FASCIA  LATA  AND  THE  SAPHENOUS  OPENING. 

The  special  fascia  of  the  thigh,  or  the  fascia  lata,  gives  a  sheath 
to  the  limb,  and  serves  for  the  attachment  of  muscular  fibres  at 
certain  points :  it  is  pierced  also  by  apertures*  for  vessels  and 
nerves. 

A.  Poupart^s  ligament. 

B.  Fascia  of  Scarpa,  cut. 

C.  D.  Fascia  lata. 
£.        Falciform  edge  of  the  saphe- 
nous opening. 

F.        Inner  part  of  the  crural  sheath. 


0.  Inner  sharp  edge  of  the  saphe- 

nous opening. 
H.     Saphenous  opening. 

1.  Opaque  line    of   the  blood- 

vessels under  the  fascia, 
ft    Superficial  inguinal  glands. 


ThQ  fascia  lata  C  forms  a  continuous  tube  around  the  thigh, 
and  sends  inwards  processes  to  form  sheaths  for  the  muscles. 
White  lines  on  the  surface  indicate  the  position  of  the  intermus- 
cular septa.  Along  the  front  of  the  thigh  is  a  wider  yellowish 
line,  I,  which  marks  the  situation  of  the  subjacent  femoral  vessels. 


Ut  D1S8ECT10X  OF  TU£  FRONT  OF  THE  THIGH. 

Only  a  small  part  of  the  £ucia  is  now  laid  boiey  and  thioagfa 
it  the  saphenous  rein  passes.  Ontside  the  opening  for  the  Tein 
the  fisscia  is  united  abore  to  Poupart's  ligament :  here  it  ia  thid^ 
and  strong,  and  serves  to  keep  that  ligament  tense  and  closelj 
applied  to  the  parts  beneath,  so  that  it  assists  materially  in 
cheeking  the  descent  of  a  piece  of  intestine  beneath  the  tendinous 
band.  Inside  the  opening  the  &scia  is  much  thinner,  and  is 
inserted  into  the  pubes. 

Most  of  the  apertures  in  ttie  fisscia  for  the  passage  of  the  super- 
ficial vessels  and  nerves  are  small,  but  that  for  the  8^>henoas  vein 
is  large  and  is  called  the  saphenous  (q)ening. 

The  saphmaus  opening^  H,  is  placed  inside  the  line,  I,  of  the 
femoral  vessels,  and  is  much  larger  than  is  needftd  for  the  passage 
of  the  vein  and  some  other  small  vessels.  Its  form  ia  semilunar 
with  the  extremities  directed  up  and  down.  Its  measuronents 
are,  one  inch  and  a  half  to  two  inches  in  length,  and  about  half 
an  inch  across  at  the  widest  part ;  but  the  greater  width  in  the 
Figure  is  due  to  the  fascia  being  raised  by  the  distending  with 
injection  the  subjacent  vessels. 

The  extremities  of  the  aperture  are  named  comua  :  the  upper 
comu  touches  Poupart*s  ligament,  and  the  lower  is  distant  about 
one  inch  and  a  half  from  that  structure. 

The  edges  have  diflferent  characters : — ^The  outer  is  crescentic  in 
form,  and  blends  with  the  subjacent  crural  sheath  F :  above, 
where  it  is  thicEcr  and  firmer,  it  unites  with  Gimbemat'a  liga- 
ment (part  of  the  insertion  of  Poupart).  To  this  bordo*,  which 
is  not  free,  though  it  has  a  semilanar  appearance,  the  term  falci- 
form process  or  edge  has  been  given  ;  and  the  upjKT  part,  between 
E  and  Poupart's  li^rament  A,  has  been  called  by  some  the  femoral 
ligament.  At  the  iiuiLT  .side  of  the  opening  the  fascia  lata  is 
flattened  over  the  subjacent  pectineus  muscle  for  half  way  down  ; 
but  thence  to  the  lower  cornii  it  presents  a  sharp  edge,  G,  which  is 
continued  below  into  the  falciform  part  of  the  outer  boundary. 

In  the  area  of  the  opening  appears  the  loose  membranous  crural 
sheath  F.  To  the  sides  of  the  aperture  the  deeper  stratum  of  the 
subcutaneous  or  supei-ficial  fatty  layer  is  connected  by  bands  of 
fibrous  tissue  ;  and  as  that  part  stretching  over  the  opening  is 
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pierced  by  many  small  apertures  for  lymphatics 'and  vessels,  it  has 
been  named  the  cribriform  fascia. 

Through  this  aperture  pass  the  saphenous  vein,  lymphatics,  and 
one  or  more  small  superficial  vessels :  the  vein  enters  nearer  the 
lower  than  the  upper  comu,  but  the  others  have  not  a  fixed 
position. 

By  means  of  this  aperture  a  femoral  hernia  comes  forwards,  and 
forms  a  swelling  in  the  thigh ;  and  as  the  saphenous  opening 
serves  as  the  aperture  of  exit  of  the  hernia  from  the  crural  canal, 
it  answers  to  the  external  abdominal  ring  of  the  inguinal  hernia. 
The  intestine  escapes  through  the  upper  part  of  the  opening, 
above  the  situation  of  the  vein,  and  pushes  before  it,  while  pro- 
truding, the  crural  sheath  in  which  it  descends,  and  the  thin 
cribriform  fiEiscia  placed  over  that  hole.  As  the  hernial  tumour 
enlarges  it  is  directed  upwards  upon  the  firm  outer  margin  of  the 
opening — ^the  part  above  E  ;  and  since  the  gut  makes  a  sharp 
curve  round  the  fascia  it  may  be  constricted  at  that  spot  by  the 
thickened  falciform  process. 

The  condition  of  the  margins  of  the  aperture  as  to  tightness 
and  looseness  depends  upon  the  position  of  the  limb,  and  the  ten- 
sion of  the  rest  of  the  fascia  lata.  When  the  thigh  is  bent  and 
rotated  in  the  margins  of  the  saphenous  opening  are  rendered 
lax  ;  but  if  the  thigh  is  extended  and  rotated  out  the  aperture  is 
made  tighter  and  smaller,  and  the  outer  edge  takes  on  the  cha- 
racters of  a  firm  constricting  band.  In  an  attempt  therefore  to 
force  backwards  a  piece  of  protruded  intestine  into  the  abdomen  the 
position  of  the  limb  should  be  specially  attended  to,  for  success 
may  depend  upon  the  greatest  possible  laxity  being  given  to  the 
edges  of  the  saphenous  opening. 


DESCEIPTIOX  OF  PUTE  XUH 


Ih  this  Plate  the  ftiiatomy  of  the  cnnil  abeftih  and  the  oonne 
of  a  femond  hernia  maT  he  atndied. 

To  display  the  cmral  sheath  and  ita  Teasela^  throw  down  a  tzi- 
angular  flap  of  the  fascia  lata ;  cot  then  transrenel j  throngfa  the 
fixmt  of  the  cniral  sheath  as  is  shown  in  the  Figme ;  and  remore 
a  piece  of  the  areolar  sheath  around  the  arteiy  and  the  rein,  ao  as 
partly  to  denude  those  vessels.  The  fiit  coming  into  riew  after 
the  fascia  lata  is  raised  should  be  remoTed  careftinT  ;  and  the 
cmral  sheath  should  be  detached  with  the  handle  of  the  acalpd 
from  Poupart*s  ligament  before,  and  from  a  deep  piece  of  the  Cttda 
lata  beneath  it 

ANATOMY  OP  FEMORAL  HERNIA. 

As  the  femoral  hernia  descends  into  the  thigh  it  passes  beneath 
Poupart's  ligament,  and  along  the  loose  crural  sheath  to  the 
saphenous  ojicning.  The  anatomy  of  those  parts  in  the  thigh 
will  be  shortly  detailed  before  the  hernia  is  referred  to. 


A«  Oblique  part  of  Poupart^s  liga- 
ment 

B.  Horizontal  part  of  the  ligament 

C.  Fascia  lata  of  the  thigh. 

D.  Kr'flectetl  i»art  of  the  fascia. 
£.   Pubic  part  of  the  fascia. 


F.  Crural  sheath. 

G.  Femoral  artery. 
H.  Femoral  vein. 

I.    Inguinal  gland  in  tho  crural 

ring. 
K.  Crural  canaL 


Pauparfs  ligament  separates  the  regions  of  the  thigh  and  abdo- 
men, and  has  been  described  in  page  2G4.  From  its  being 
attached  to  bone  only  at  the  extremities,  and  arching  over  the 
parts  issuing  from  the  abdomen  to  the  thigh,  it  has  received  also 
the  name  of  cmral  arch. 

Between  its  terminal  attachments  the  band  is  curved  down- 
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wards  to  the  thigh,  being  obliqne  in  direction  externally,  and 
almost  horizontal  internally.  To  the  lower  border  the  fescia  lata 
is  attached  ;  and  as  long  as  this  membrane  is  entire  the  band  is 
kept  arched,  but  as  soon  as  the  fascia  has  been  cut  through  the 
ligament  becomes  lax,  and  rises  towards  the  abdomen.  The  space 
included  between  the  ligament  and  the  hip-bone  is  closed  at  the 
outer  end  by  the  large  flexor  muscles  of  the  hip  (psoas  and  iliacus), 
and  at  the  inner  by  the  femoral  vessels  and  the  crural  sheath :  the 
fascism  too  lining  the  cavity  of  the  belly  assist  in  closing  the  in- 
terval (Plate  xxxY.).  Between  the  ligament  and  the  muscles 
there  is  not  space  for  the  escape  of  the  intestine  from  the  abdo- 
men, but  there  is  room  for  its  passage  in  the  crural  sheath. 

Poupart's  ligament  is  rendered  more  or  less  resisting  by  the 
position  of  the  limb.  For  instance  if  the  limb  is  straight  as  in 
standing  the  crural  arch  is  tense  ;  and  if  the  thigh  is  rotated  out 
at  the  same  time  that  band  is  made  as  tight  as  it  can  be.  When 
the  thigh  is  bent  on  the  abdomen  the  tendinous  cord  is  relaxed, 
and  attains  its  greatest  degree  of  looseness  if  the  limb  is  rotated 
in  at  the  same  time.  Of  necessity  this  tendinous  arch  may  act  as 
a  constricting  band  to  a  piece  of  intestine  descending  beneath  it  in 
femoral  hernia. 

Deep  crural  arch.  A  thin  fibrous  band  across  the  front  of  the 
crural  sheath  has  received  this  name.  It  begins  about  the  middle 
of  the  superficial  crural  arch,  and  widening  internally  is  attached 
to  the  pectineal  line  of  the  pubes :  it  consists  mostly  of  a  thick- 
ening of  the  membrane  forming  the  fore  part  of  the  sheath. 

The  crural  aheafhy  F,  is  a  loose  membranous  tube  around  the. 
femoral  vessels,  and  is  derived  from  the  fascisB  lining  the  cavity  of 
the  belly.  It  lies  und^  the  inner  or  horizontal  part  of  the  crural 
arch,  filling  the  interval  not  occupied  by  muscle ;  and  it  extends 
downwards  about  two  inches  before  it  blends  with  the  areolar 
sheath  around  the  bloodvessels.  Upwards,  or  towards  the  abdo- 
men, the  fore  part  of  the  tube  may  be  traced  into  the  foscia  trans- 
versalis;  and  the  hinder  part  is  described  as  being  continuous  with 
the  fascia  iliaca  (Plate  xxxv.) 

Flattened  from  before  back,  it  is  triangular  in  form,  with  the 
base  towards  Poupart's  ligament  and  the  apex  around  the  femoral 
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vessels.  Its  outer  edge  is  straighter  than  the  inner.  Thus  funnel* 
shaped  tube  lies  in  an  interval  between  two  pieces  of  the  fiucia 
lata :  in  front  of  it  is  the  reflected  part,  D,  and  behind  it  is  a 
deeper  piece  of  the  same  fascia ;  from  both  which  it  can  be 
detached  with  the  handle  of  the  scalpel.  Perforating  it  are 
superficial  vessels  for  the  top  of  the  thigh,  and  the  genito-croral 
nerve. 

This  tube  serves  as  an  envelope  to  the  bloodvecBels  passing 
from  the  abdomen  to  the  thigh,  and  corresponds  with  a  similar 
sheath  on  the  vessels  of  the  upper  Umb  entering  the  axilla. 

InUrior  of  the  crural  sheath.  On  cutting  through  the  front  of 
the  crural  sheath,  as  in  the  Figure,  the  included  space  will  be 
seen  to  be  larger  than  is  needed  to  lodge  the  femoral  vessels  ;  and 
to  be  largest  internally  where  the  tube  slants  most. 

In  the  tube  are  contained  the  femoral  vessels,  invested  each 
with  a  sheath  of  areolar  tissue,  together  with  an  inguinal  gland. 
The  vessels  lie  side  by  side  the  artery  being  external  and  near  to 
the  outer  border  of  the  tube ;  they  are  united  together  closely  by 
their  areolar  investments.    When  a  piece  has  been  cut  out  of 
each  areolar  sheath,  as  in  the  Plate,  the  cut  edges  on  the  sides  of 
the  vessels  wQl  appear  like  partitions  passing  from  the  front  to 
the  back,  and  dividing  into  parts  the  contained  space.     Com- 
monly  three  such  spaces  or  compartments  are  described  as  result- 
ing from  two  septa  in  the  interior  of  the  crural  sheath,  yiz.  an 
external  containing  the  femoral  ai-tery  ;  a  middle  one,  the  femoral 
vein  ;  and  an  inner  space,  K,  which  is  partly  filled  by  an  inguinal 
^land. 

Through  the  inner  space  of  the  crural  sheath  a  piece  of  intestine 
descends  in  femoral  hernia  ;  and  names  have  been  given  to  parts 
of  the  passage  through  which  it  glides,  which  resemble  the  terms 
applied  to  parts  of  the  passage  for  the  inguinal  hernia.  Thug 
the  opening  into  the  crural  sheath  from  the  cavity  of  the  belly  is 
the  crural  ring ;  the  space  in  the  interior  of  the  sheath,  inside  the 
vein,  is  the  cniral  canal ;  and  the  aperture  of  exit  is  represented 
by  the  saphenous  ()j)eniiig  in  the  fascia  lata. 

The  crural  ring^  or  the  abdominal  ajxirture  into  the  space  in 
the  crural  slieaMi,  is  placed  on  the  inner  side  of  the  femoral  vessels. 
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and  is  on  a  level  with  the  cmral  arch.  It  is  abont  as  large  as  the 
tip  of  the  fore  finger,  and  measures  most  from  within  oat :  it  is 
closed  by  the  inguinal  gland,  I,  which  lies  in  it,  and  by  the  sub* 
peritoneal  fat  (septum  crurale)  and  the  peritoneum  which  stretch 
across  it  above  the  gland. 

Its  bounding  parts,  and  the  vessels  around,  are  described  at 
page  286.    (Plate  xxxv.) 

The  crural  canaly  K,  is  the  narrow  space  inside  the  crural 
sheath,  which  is  internal  to  the  femoral  vein.  It  extends  from 
the  crural  ring  to  the  upper  comu  of  the  saphenous  opening,  and 
measures  from  half  to  three  quarters  of  an  inch  in  length.  It 
gradually  tapers  from  above  down,  being  pyramidal  in  form  with 
the  base  upwards. 

Contained  in  the  crural  sheath,  it  will  be  bounded,  externally 
to  that  tube,  both  in  front  and  behind  by  fascia  lata ;  and  it  is 
closed  below  by  the  meeting  of  the  femoral  vein  with  the  inner 
slanting  side  of  the  crural  sheath. 

The  saphenous  opming  is  concealed  by  the  reflected  piece  of  the 
fascia  lata ;  but  it  is  delineated  in  Figure  xlii.  Its  boundariesy 
size,  and  conditions,  have  been  described  in  page  842.  By  means 
of  this  aperture  the  gut  comes  forwards  from  the  crural  canal  to 
the  surface  of  the  thigh ;  and  this  aperture  of  exit  has  been  called 
the  lower  opening  of  the  crural  passage. 

Gaurss  of  femoral  hernia.  The  piece  of  intestine  in  femoral 
hernia  passes  beneath  the  crural  arch  and  within  the  crural  sheath 
as  before  said,  but  it  changes  its  direction  as  it  proceeds  onwards. 
Entering  the  crural  canal  through  the  abdominal  aperture  it  de* 
scends  vertically  at  first  as  far  as  the  upper  comu  of  the  saphe- 
nous opening.  Next  it  advances  through  that  opening  to  the 
surface  of  the  thigh,  making  at  first  a  small  round  tumour,  but  it 
extends  transversely  below  Poupart's  ligament  as  more  of  the  gut 
is  protruded.  Finally,  as  the  hernia  enlarges  it  ascends  over  the 
crural  arch  on  to  the  abdomen,  because  there  is  less  resistance  in 
this  direction  than  towards  the  thigh.  In  consequence  of  the 
winding  course  of  the  intestine  the  last  or  ascending  part  comes 
to  be  pai-allel  almost  to  the  first  or  descending  part  of  the  tumour ; 
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and  the  two  arc  united  below  by  a  conre  aronnd  the  sharp  ma 
of  the  saphenous  opening.  In  attempts  to  rednoe  a  large  fern 
hernia  the  bend  in  the  course  is  to  be  specially  remembered, 
the  contents  of  the  constricted  gut  are  to  be  directed  down 
back  to  the  upper  comu  of  the  saphenous  opening. 

Whilst  the  intestine  remains  in  the  crural  canal  the  hemi 
said  to  be  incomplete ;   but  if  the  gut   has  escaped   from 
canal,  and  forms  a  tumour  on  the  surface,  the  hernia  is  cs 
com)  lie  tc. 

Cover inys  of  tJt€  hernia.    The  investments  applied  to  the  in 
tine  as  it  descends  are  derived  partly  from  strata  in  the  abdon 
and  partly  from    structures  in  the  thigh.     In    the  first  pi 
the  gut  receives  a  sheath   from   the  peritoneum,   which   fo 
4  the  sac  of  the  hernia.    In  the  next  place  it  pushes  onwards  i 

elongates  the  layer  of  subi)eritoneal  fat  (septum  cmrale) 
it  enters  the  crural  ring,  and  causes  the  inguinal  gland  to 
pushed  aside  or  absorbed.  With  those  two  strata  derived  fi 
the  abdomen  it  traverses  the  crural  canal  as  for  as  the  sap 
UQUs  opening ;  and  at  that  point  it  will  obtain  the  next  i 
coverings  of  the  crural  sheath  and  the  cribriform  fascia,  thoi 
it  may  burst  through  one  or  both  of  these.  And  lastly  it  stretc 
and  forms  coverings  for  itself  of  the  subcutaneous  fatty  layer  { 
the  skin. 

Six  layers  are  thus  enumerated  as  the  coverings  of  a  compl 
femoral  hernia.  In  a  recent  tumour  the  several  strata  may 
sei)aratcd  from  each  other ;  but  in  an  older  large  hernia  the  cov 
ings  derived  from  tlie  septum  crurale  and  the  crural  sheath  \ 
conjoined,  and  form  the  fascia  propria  of  Cooper.  During 
ojxjration  the  surgeon  might  be  able  to  recognise  only  four,  v 
the  skin  and  the  subcutaneous  fatty  layer,  the  fatty  subperiton< 
covering,  and  tlie  peritoneal  sac. 

Diagnosis,  The  tumour  of  a  complete  femoral  is  genera 
smaller  than  that  of  an  inguinal  hernia ;  and  its  deeper  part 
neck  can  be  traced  down  to  the  hollow  at  the  upper  and  inn 
part  of  the  thigh,  that  is,  to  the  upper  comu  of  the  sapheno 
opening.  Should  it  be  larger  in  size,  it  extends  transversely  aloi 
the  line  of  Poupart's  ligament,  instead  of  descending  towards  t 
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scrotum  as  in  the  inguinal  hernia.  It  can  be  distinguished  with 
certainty  from  the  inguinal  hernia  by  the  position  of  its  neck 
beneath  the  crural  arch  ;  for  if  the  finger  can  detect  the  cord  of 
Poupart's  ligament  passing  over  the  neck  of  the  tumour  there 
cannot  be  any  doubt  of  the  hernia  being  femoral. 

Taxis  and  truss.  Before  attempts  are  made  to  replace  the 
intestine  in  the  cavity  of  the  abdomen,  the  limb  is  to  be  raised 
and  rotated  in,  and  the  shoulders  are  to  be  elevated  at  the  same 
time,  with  the  view  of  relaxing  to  the  utmost  the  rigidity  of  the 
fibrous  structures  amongst  which  the  intestine  passes.  Then 
pressure  is  to  be  made  with  one  hand  to  the  fundus  of  the 
tumour,  whilst  the  two  first  fingers  of  the  other  are  to  be  applied 
to  the  neck  of  the  hernia  to  direct  the  contents  of  the  intestine 
round  the  falciform  edge  of  the  saphenous  opening,  and  upwards 
along  the  crural  canal  to  the  cavity  of  the  abdomen.  Whilst 
practising  the  manipulation  the  force  employed  is  to  be  moderate 
but  sustained.  If  the  tumour  has  extended  upwards  on  the  abdo- 
men it  should  be  brought  downwards  towards  the  saphenous  open- 
ing, in  order  that  the  bend  around  the  falciform  process  of  the 
fascia  lata  may  be  obliterated  or  greatly  diminished. 

After  the  hernia  has  been  reduced  its  re-descent  is  to  be  stopped 
by  a  truss ;  but  as  the  pad  of  this  instrument  cannot  compress 
the  internal  crural  ring,  through  which  the  intestine  begins  to 
descend,  it  is  to  be  placed  below  Poupart's  ligament,  over  the 
upper  and  inner  part  of  the  saphenous  opening. 

External  stricture.  The  strangulation  of  the  intestine  will  be 
produced  generally  by  a  constricting  fibrous  band  around  and 
outside  the  neck  of  the  sac  of  the  hernia.  The  seat  of  the  con- 
striction may  be  at  the  level  of  Poupart's  ligament  or  of  the 
saphenous  opening,  but  both  are  near  together,  the  spots  being 
only  about  half  an  inch  apart.  In  the  former  situation  it  is 
occasioned  by  the  firm  edge  of  the  band  formed  by  Gimbemat's 
ligament  and  the  crural  arch;  and  in  the  latter  by  the  sharp 
margin  of  the  falciform  part  of  the  fascia  lata. 

This  stricture  may  be  relieved  without  opening  the  sac  of  the 
hernia  by  cutting  down  to  the  upper  and  inner  part  of  the  neck 
of  the  tumour,  just  below  Poupart's  ligament,  and  by  incising  all 
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constricting  bands  external  to  the  sac,  whether  at  the  saphenous 
opening  or  at  Gimbemat's  ligament.  After  the  division  of  the 
external  stricture,  a  slight  degree  of  force  will  soffice  to  replace 
the  intestine  in  the  cavity  of  the  abdomen. 

Internal  stricture.  Stricture  exists  sometimes  inside  the  sac 
of  the  hernia.  In  this  case  the  constriction  is  produced,  as  in 
inguinal  hernia  (p.  276),  by  a  thickening  of  the  peritonemn  of 
the  neck  of  the  sac,  so  as  to  form  a  band  which  diminishes  the 
space  in  the  interior,  and  impedes  the  passage  both  of  the  intes- 
tinal contents  and  of  the  blood  of  the  wall  of  the  intestine.  Its 
position  is  opposite  the  line  of  Oimbemat's  ligament  and  the 
crural  arch. 

As  this  kind  of  strangulation  cannot  be  determined  before- 
hand, the  coverings  of  the  hernia  are  to  be  divided  at  the  neck 
of  the  tumour,  as  in  the  case  of  the  external  strictm^ ;  and  if 
the  sac  cannot  be  emptied  of  its  contents  after  cutting  through 
all  constricting  parts  external  to  it,  the  intestine  is  to  be  relieved 
from  internal  stricture  by  opening  the  peritoneal  sac,  and,  the 
knife  being  introduced  on  a  director  beneath  the  thickened  band, 
by  cutting  horizontally  inwards  towards  Gimbemat*s  ligament. 
In  executing  this  last  part  of  the  operation  the  surgeon  does  not 
see  what  the  knife  cuts,  and  therefore  he  uses  it  sparingly,  for  as 
soon  as  the  stringlikc  band  is  divided  the  intestine  becomes  free 
to  be  passed  into  the  abdomen. 

In  Plate  xxxv.  an  inner  view  is  given  of  the  crural  ring  with  the 
vessels  around  which  may  be  endangered  in  an  operation ;  and  in 
page  289  are  detailed  the  precautions  to  be  taken  in  setting  ft-ee 
the  gut  from  internal  stricture. 

SUPERFICIAL  VESSELS  AND  NERVES. 

The  cutaneous  vessels  and  nerves  which  are  figured  in  this 
Plate  have  been  described  in  page  339 ;  and  they  are  marked  for 
the  most  part  with  the  same  letters  and  figures  of  reference  as 
in  the  preceding  Plate.  Consequently  only  their  names  will  be 
given  in  the  subjoined  tables. 


SUPERFICIAL  NERVES. 


351 


a.  Superficial  pudic  artery. 


Vessels. 

e,   Ciitaneons  arteries  of  the  front  of 


h.  Superficial    circumAex  iliac  ar- 
tery. 


the  thigh. 

d.  Internal  saphenous  vein. 

e.  Superficial  pudic  vein. 


Nerves. 


1.  Ilio-inguinal  nerre. 

2.  Crural  branch  of  genito-crural. 


3.  External  cutaneous  of  the  thigh. 

4.  Middle  cutaneous  of  the  thigh. 


DESCRIPTION  OF  PUTE  XLIV. 


A  SURFACE  view  of  the  muscles  of  the  fore  and  inner  parts  of 
the  thigh,  with  the  cutaneous  nerves  placed  in  position  after 
being  dissected. 

The  common  mode  of  proceeding  with  the  dissection  of  the 
thigh  has  been  here  departed  from,  with  the  view  of  keeping 
within  bounds  the  number  of  the  Plates.  Usually  the  subcuta- 
neous nerves  and  vessels  contained  in  the  fat  are  first  traced  out. 
Scarpa*s  space  at  the  top  of  the  thigh  is  next  laid  bare,  and  the 
fascia  lata  is  then  removed  to  bring  into  view  the  muscles.  If  it 
is  wished  to  study  Scarpa's  space  separately  from  the  rest,  let  the 
lower  two  thirds  of  the  Plate  be  covered  with  a  piece  of  paper. 


SUPERFICIAL  NERVES  AND  VESSELa 

The  cutaneous  nerves  of  the  front  of  the  thigh  are  either 
direct  offsets  of  the  lumbar  plexus,  or  are  derived  from  branches 
of  that  plexus. 


1.  Ilio-inguinal  nerve. 

2.  Crural  branch  of  genito-cmral. 

3.  External  cutaneous. 

4.  Anterior  crural  trunk. 

5.  Internal  cutaneous  of  the  thigh. 

6.  Anterior    branch    of    internal 

cutaneous. 


7.  Inner  branch  of  internal  cu- 

taneous, 
ft  Offsets  of  internal  cutaneous. 

8.  Middle  cutaneous  of  the  thigh. 

9.  Offset  of  internal  cutaneous  to 

the  patellar  branch  of  the 
saphenous. 
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10.  Patellar  branch  of  the  aaphe- 

nous. 

11.  Internal  saphenona  nerve. 


12.  Ofiaet  of  aAphenooa  to  the  leg. 
18.  SaperficialpArt  of  the  obturator. 


Ukhinfftiinal  nerve,  1.  This  small  branch  of  the  lumbar  plexus 
has  been  noticed  in  page  309  ;  and  it  has  been  delineated  in  the 
preceding  Plates. 

Oenitthorural  nerve.  The  craral  part,  2,  of  this  nerre  issues 
beneath  Poupart*s  ligament  at  the  spot  here  indicated,  when  it  is 
larger  than  usual;  but  commonly  it  lies  nearer  to  the  femc^ 
vessels,  as  it  is  shown  in  Plate  XLin.,  where  it  is  seen  to  perforate 
the  craral  sheath.  It  comes  through  the  fascia  lata  near  Poupart's 
ligament,  and  ramifies  in  the  fat  about  half  way  down  the  thigh. 
Before  or  after  it  pierces  the  fascia  it  joins  the  middle  cutaneous 
nerve,  8 ;  and  in  the  body  used  for  the  dissection  a  junction  took 
place  under  the  fascia  lata  with  the  external  cutaneoos  nerve,  3. 

The  external  cutaneous  nert*e,  3,  leaves  the  abdomen  beneath 
the  outer  end  of  Poupart's  ligament,  and  becomes  subcutaneous 
about  four  inches  from  that  band.  It  extends  in  the  fat  as  low 
as  the  knee,  and  supplies  branches  to  the  outer  and  hinder  parts 
of  the  thigh,  Iwhind  a  line  drawn  from  the  front  of  the  iliac 
crest  to  the  outer  edge  of  the  patella.  One  or  two  small  branches 
pierce  the  fascia  lata  at  a  point  higher  than  the  trnnk  of  the 
nerve. 

Anierwr  crural  nerve,  4.  This  large  trunk  of  the  lumbar 
plexus  (p.  309)  passes  from  the  abdomen  below  Poupart's  ligament ; 
and  lying  outside  the  crural  sheath,  divides  into  cutaneous  and 
muscular  branches.  Tlie  superficial  branches  are  the  three  fol- 
lowing, viz.  the  internal  and  middle  cutaneous,  and  the  internal 
saphenous.    The  muscular  branches  are  shown  in  Plato  XLvr. 

The  middle  nttaneous  of  the  thigh,  8,  enters  the  fat  about  three 
inches  from  Poupart's  ligament:  it  extends  to  the  knee  along  the 
centre  of  the  thigh,  distributing  offsets  laterally,  and  ends  in  the 
integuments  over  the  patella.  Most  commonly  the  nerve  is  sub- 
divided into  two ;  or  there  may  be  two  distinct  nerves. 

Internal  cutaneous  of  the  thigh,  5.  Springing  from  the  anterior 
crural  with  the  preceding,  it  descends  beneath  the  fascia  lata 
and  along  the  edge  of  the  sartorius,  or  under  the  muscle,  as  far  as 
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the  junction  of  the  upper  and  middle  thirds  of  the  thigh,  where 
it  divides  into  two  parts,  which  are  distributed  as  below  : — 

The  anterior  branch,  6,  winds  forwards  over  the  sartorius,  A, 
and  piercing  the  fascia  lata  in  the  lower  third  of  the  thigh,  supplies 
the  integuments  as  low  as  the  inner  side  of  the  knee :  it  joins  the 
patellar  branch  of  the  great  saphenous  nerve  by  the  offset,  9. 

The  inner  branch,  7,  courses  under,  and  along  the  hinder  border 
of  the  sartorius  to  the  inner  side  of  the  knee,  where  it  is  trans- 
mitted through  the  fascia  lata ;  when  cutaneous  it  is  continued 
in  the  fat  along  the  inner  part  of  the  calf  of  the  leg,  about  half- 
way down.  Near  its  beginning  it  is  joined  by  a  branch,  13,  of 
the  obturator  nerve,  and  on  the  inner  part  of  the  knee  there  is 
a  branch,  9,  between  it  and  the  great  saphenous  nerve. 

From  the  trunk  of  the  nerve  before  it  divides,  or  from  its 
anterior  branch,  offsets  marked  thus,  f ,  are  ftimished  to  the  inte- 
guments of  the  inner  part  of  the  thigh  in  the  upper  half. 

The  internal  saphenous  nerve,  II,  lying  at  first  beneath  the 
sartorius,  as  is  seen  in  Plate  xly.,  escapes  fiom  beneath  that 
muscle  at  the  inner  side  of  the  knee ;  and  is  continued  with  the 
vein  of  the  same  name  through  the  leg  to  the  foot.  As  it  becomes 
cutaneous  it  gives  forwards  one  offset  to  the  integuments  of  the 
front  of  the  leg,  and  another  backwards  to  join  the  inner  branch, 
7,  of  the  internal  cutaneous. 

Whilst  the  saphenous  nerve  is  covered  by  the  sartorius  in 
the  lower  third  of  the  thigh  it  supplies  a  patellar  branch  10,  to 
the  integuments  of  the  inner  and  fore  parts  of  the  knee:  this 
pierces  the  sartorius  and  the  fascia,  and  being  joined  by  an 
offset,  9,  of  the  internal  cutaneous,  communicates  in  the  fat  with 
the  middle  and  external  cutaneous  nerves,  forming  a  plexus — the 
patellar. 

Part  of  the  obturator  nerve.  The  superficial  part,  13,  of  the 
obturator  nerve  comes  forwards  beneath  the  adductor  longus 
muscle,  H,  and  is  inclined  outwards  under  the  sartorius  muscle 
and  the  fascia  lata  to  the  femoral  artery  (Plate  xlv.).  It  commu- 
nicates with  the  internal  cutaneous  branch,  7,  beneath  the  fascia ; 
and  some  small  offsets  are  prolonged  through  the  fascia  to  the 
integuments  at  the  inner  side  of  the  thigh. 

A  A 
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8i£perfiaal  vessels.  Small  arteries,  for  the  moet  part  mmamed, 
and  the  internal  sapbenons  vein  and  its  tributaries  ramify  in  the 
fat  of  the  thigh. 

Cutaneous  arteries.  All  the  entaneous  nerres  are  aocom]panied 
by  superficial  arteries  ;  but  as  these  are  small,  and  not  so  easilj 
traced  as  the  firmer  nerves,  they  were  not  dissected  farther  than 
was  necessary  to  give  an  idea  of  their  main  parts. 

Ramifying  with  the  ilio-inguinal  nerve,  1,  is  a  branch  from  the 
cremasteric  artery ;  with  the  genito-crural  nerve,  2,  and  external 
cutaneous,  3,  are  branches  from  the  superficial  circumflex  iliac ; 
with  the  middle  cutaneous,  8,  and  internal  cutaneous,  5,  are  small 
branches  of  the  femoral  trunk;  with  the  saphenous  nerve,  11, 
and  with  its  branches,  10  and  12,  are  offsets  of  the  anastomotic 
artery ;  and  with  the  obturator  nerve,  13,  runs  a  small  branch  of 
the  internal  circumflex  artery. 

Other  cutaneous  arteries  issue  beneath  the  edges  of  the  sar- 
torius  muscle,  being  furnished  from  the  femoral  trunk;  and 
many  small  oflsets,  piercing  the  fleshy  fibres  of  the  Tasti  and 
rectus,  come  from  the  branches  to  those  muscles. 

The  internal  saphenous  vein,  p,  lies  in  the  fat  with  the  super* 
ficial  nerves  along  the  inner  part  of  the  thigh.  Below,  it  passes 
the  knee-joint  on  the  inner  side,  behind  the  prominence  of  the 
inner  condyle,  and  ascends  obliquely  to  the  level  of  the  hip- 
joint,  where  it  pierces  the  fascia  lata  to  join  the  deep  vein.  See 
Plate  XLii.  Large  unnamed  branches  join  it  about  the  knee, 
and  smaller  veins  in  the  thigh ;  and  it  receives  near  its  ending 
the  named  veins  accompanying  the  small  superficial  arteries  of 
the  groin. 

SCARPA'S  TRIANGULAR  SPACE. 

The  triangular  interval  at  the  top  of  the  thigh  answers  to  the 
axilla  in  the  upper  limb.  It  is  a  rather  shallow,  intermuscular 
space,  which  is  situate  on  the  flexion-side  of  the  hip-joint,  and 
contains  the  main  vessels  of  the  limb,  with  the  nerve  of  the  front 
of  the  thigh. 

Its  boundaries  are  the  following : — The  base,  directed  upwards 
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to  the  abdomen, is  limited  by  Ponpart's  ligament:  in  the  dissected 
limb  this  band  forms  a  straight  line,  but  before  the  renloyal  of 
the  fascia  it  arches  down  below  the  level  of  the  arteries,  b  and  c, 
and  diminishes  the  length  of  the  space.  The  apex  is  formed  by 
the  meeting  of  the  sartorius.  A,  uid  adductor  longus,  H,  and 
poults  to  the  inner  side  of  the  mid-line  of  the  thigh. 

Towards  the  surface  this  interval  is  closed  by  the  strong  fascia 
lata,  and  by  the  teguments  and  the  inguinal  glands:  this  covering 
will  vary  in  thickness  according  to  the  quantity  of  fat  in  the 
body.  The  floor  or  the  deep  boundary  is  limited  by  the  iliacus, 
D,  and  psoas  at  the  outer  part;  and  at  the  inner  part  by  the 
pectineus,  6,  adductor  longus,  H,  and  still  nearer  the  femoral 
vessels  by  a  small  piece  of  the  adductor  brevis. 

The  hollow  is  deepest  near  the  middle,  where  the  blood  vessels 
lie,  and  gradually  becomes  shallower  from  that  point  towards 
each  side.  It  contains  the  femoral  artery  and  vein,  with  their 
first  branches,  the  anterior  crural  neiTe,  and  lymphatics  and  fat. 

The  femoral  artery,  a,  lies  along  the  centre  or  deepest  part  of 
the  intermuscular  interval,  resting  above  on  the  psoas  muscle, 
and  furnishing  the  large  profunda  and  small  superfic^l  branches : 
it  leaves  the  space  below  by  sinking  under  the  sartorius,  about  an 
inch  outside  the  apex. 

The  femoral  vein,  r»,  lies  close  to,  and  on  the  inner  side  of  the 
artery,  gradually  winding  beneath  that  vessel  near  the  sartorius 
muscle.  Like  the  artery  it  is  most  superficial  at  Poupart's 
ligament;  and  at  that  spot  it  rests  on  the  pubes,  between  the 
pectineus  and  psoas  muscles.  In  the  space  it  is  joined  by  the 
saphenous  or  superficial,  and  by  deep  veins. 

The  anterior  crural  nerve,  4,  enters  the  space  on  the  outer  side 
of  the  artery,  and  may  lie  close  to  that  vessel,  as  in  the  Plate,  or 
at  a  short  distance  from  it  (quarter  to  half  an  inch).  Above,  it 
lies  deeply  between  the  iliacus  and  psoas,  and  separated  from  the 
artery  by  a  bundle  of  muscular  fibres.  About  two  inches  from 
Poupart's  ligament  it  breaks  up  into  superficial  and  muscular 
branches ;  but  before  this  final  division  it  sends  one  or  two  small 
branches  beneath  the  femoral  vessels  to  the  pectineus  muscle. 

Deep  lymphatics  lie  around  the  femoral  vessels ;  and  they  receive 
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superficial  lymphatics  near  Ponpart's  ligament :  upwards  they  are 
continued  into  the  abdomen. 

SURFACE  MUSCLES  OF  THE  FRONT  OF  THE  THIGH. 

Only  one  muscle— the  sartorius,  A,  is  completely  laid  bare  in 
the  surface  view  of  the  fore  and  inner  parts  of  the  thigh.  Inside, 
or  above  the  sartorius  are  two  groups  of  muscles,  the  flexors  of 
the  hip  and  adductors  of  the  thigh ;  and  below  the  sartorius  lies 
the  extensor  group  of  the  knee.  Altogether  at  the  upper  and 
outer  part  appears  a  small  muscle  (tensor  vaginas  femoris),  which 
belongs  to  the  abductor  or  gluteal  set  of  muscles. 


A.  Sartorius  mnscle. 

B.  Tendon  of  the  sartorioB. 

C.  Tensor  yaginse  femoris. 

D.  Iliacus  muscle. 

E.  Rectus  femoris. 

F.  Vastus  intemus. 


G.  Pectineus  muscle. 
H.  Adductor  longus. 
I.    Gracilis  muscle. 
J.    Tendon  of  adductor  magnna. 
X.  Spot  for  ligature  of  the  femoral 
artery. 


The  sartorius^  A,  is  the  longest  muscle  in  the  body.  It  crosses 
obliquely  the  thigh  from  the  hip-bone  on  the  outer  side  to  the 
tibia  on  the  inner,  and  lies  in  a  hollow  between  the  adductors  of 
the  thigh  and  extensors  of  the  knee. 

The  muscle  is  narrow  at  its  origin,  and  is  attached  to  the  upper 
iliac  spinous  process  and  to  half  of  the  notch  between  the  two 
spinous  processes.  The  fibres  form  a  thin  widened  belly  on  the 
thigh,  and  end  below  in  a  short  flat  tendon,  B,  which  is  inserted 
into  the  inner  surface  of  the  tibia  near  the  tubercle:  from  the 
upper  border  of  the  tendon  one  expansion  is  continued  to  the 
knee-joint  capsule,  and  from  the  lower  border  another  is  pro- 
longed to  the  fascia  of  the  leg. 

The  sartorius  conceals  the  greater  part  of  the  femoral  vessels, 
and  the  branches  of  the  anterior  crural  nerve.  It  rests  on  the 
following  muscles: — along  the  inner  edge,  from  above  down, 
come  the  iliacus,  D,  pectineus,  G,  adductor  longus,  H,  gracilis, 
I,  and  the  inner  hamstrings ;  and  along  the  lower  edge  are  the 
tensor  vaginae  femoris,  C,  rectus,  E,  vastus  intemus,  F,  and 
tendon  of  the  adductor  magnus,  J.    Just  above  the  knee  it 
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bounds  the  popliteal  space  with  the  inner  hamstrings ;  and  this 
part  is  pierced  by  the  patellar  branch,  10,  of  the  saphenous  nerve. 

The  action  of  the  muscle  is  exemplified  in  the  posture  of  squat- 
ting. By  its  contraction  the  hip-bone  is  drawn  forwards,  the 
tibia  backwards,  and  the  fascia  lata  is  rendered  tense  at  the  same 
time.  If  the  pelvic  end  is  fixed  and  the  tibia  free,  the  knee-joint 
will  be  bent ;  and  if  the  tibial  extremity  becomes  the  fixed  point 
the  pelvis  will  be  supported  and  drawn  forwards.  In  standing  on 
one  leg,  say  the  right,  the  muscle  of  the  same  side  will  assist  in 
turning  inwards  the  pelvis  on  the  top  of  the  femur,  and  in  rotat- 
ing the  trunk  to  the  left  side  :  with  the  left  muscle  acting  in  the 
same  way  the  trunk  will  be  moved  in  the  opposite  direction. 

Flexor  mtcscles  of  ths  kip-joint.  These  are  two  in  number,  viz. 
the  psoas  and  iliacus  (p.  296) ;  but  only  the  latter,  D,  is  now 
visible,  as  the  psoas  is  concealed  by  the  femoral  artery.  Both 
arise  in  the  abdomen,  and  issue  thence  beneath  Poupart's  ligament 
to  be  inserted  into,  and  in  front  of  and  below  the  small  trochanter 
of  the  femur. 

The  addicctor  muscles  of  the  thigh  form  the  large  fleshy  mass  at 
the  inner  side  of  the  femur :  they  are  five  in  number,  but  only 
three,  viz.  pectineus,  G,  adductor  longus,  H,  and  gracilis,  I,  are  in 
contact  with  the  fascia.  All  will  be  more  completely  laid  bare  in 
subsequent  Plates  ;  and  in  Figure  XLVii.  the  deeper  members  of 
the  group  are  exhibited. 

The  extensors  of  the  knee-joint  are  three  large  muscles,  which 
make  the  bulge  on  the  fore  part  of  the  thigh :  they  consist  of 
rectus  femoris,  E,  vastus  intemus,  F,  and  vastus  extemus  (L, 
Plate  XLVi.).  Above  they  are  concealed  for  a  short  distance  by  the 
sartorius.  A,  and  tensor  vaginae  femoris,  C ;  and  below  they 
blend  in  a  common  tendon,  which  is  continued  over  the  knee- 
joint  to  the  tibia.  Plate  xlvi.  is  specially  devoted  to  the  ana- 
tomy of  these  muscles,  and  of  the  vessels  and  nerves  belonging 
to  them. 


DESCBIPTION  OF  PUTE  XLY. 


The  anatomy  of  the  femoral  yesselB  and  anterior  cmral  nerve 
may  be  acquired  fix)m  this  Fignre. 

After  the  completion  of  the  dissection  for  the  preoeding  Plate 
the  chief  nerre  and  Teasels  on  the  front  of  the  thigh  will  be 
brought  into  view  by  removing  the  cutaneoos  nerves^  and  by 
taking  away  the  greater  part  of  the  sartorios  mnscle.  On  the 
removal  of  the  fat  and  an  aponenrosLs  beneath  the  sartorios  the 
nerve  and  vessels  will  bevisible. 

SURFACE  MUSCLES  OF  THE  FRONT  OF  THE   THIGH. 

The  connections  of  the  several  superficial  muscles  can  be  per- 
ceived in  this  Figure  ;  but  the  description  of  each  will  be  given 
subsequently  with  the  group  of  muscles  to  which  it  belonc»s: 
they  are  marked  by  the  same  letters  of  reference  as  in  Plate 

XLIV. 


A.  Ends  of  the  sartorius. 

B.  Gluteus  maximus. 

C.  Tensor  vaginae  femoris. 

D.  Iliacus. 

E.  Rectus  femoris. 

F.  Vastus  intemus. 


G.  Pectinens. 

H.  Adductor  longua. 

I.    Gracilis. 

J.    Adductor  magaiis. 

K.  Semi-membranosas. 


FEMORAL  ARTERY  AND  VEIN. 


The  main  blood  vessels  of  the  lower  limb,  like  those  of  the 
upper,  arc  large  single  trunks  as  far  as  one  bone  exists  in  the 
member,  and  divide  into  branches  in  the  leg  where  two  bones  are 
present. 


TRUNK  OF  FEMORAL  ARTERY.  859 


a. 

Femoral  artery. 

• 

Superficial  branch  of  anastomotic. 

* 

Spot  for  ligature. 

t 

Cutaneous  arteries  of  the  femoral 

h. 

Circumflex  iliac  branch. 

• 

Ending  of  external  iliac  artery. 

e. 

Epigastric  branch. 

k. 

Femoral  vein. 

d. 

Suj)erficial  circumflex  iliac. 

L 

Superficial  pudic  vein. 

e. 

Superficial  pudic. 

n. 

Deeper  superficial  pudic. 

/. 

Deeper  superficial  pudic. 

0. 

Profunda. 

9- 

Profunda  artery. 

V' 

Saphenous  vein  cut. 

h. 

Anastomotic  artery. 

The  femoral  artery y  a,  is  continuous  directly  with  the  external 
iliac,  and  reaches  beyond  the  knee,  like  the  brachial  beyond  the 
elbow,  before  it  breaks  up  into  secondary  trunks.  Its  extent  is 
marked  in  one  direction  by  the  lower  border  of  Poupart's  liga- 
ment, and  in  the  other  by  the  opening  in  the  adductor  magnus  : 
finally  it  turns  to  the  back  of  the  limb  at  this  aperture,  and 
obtains  the  name  popliteal. 

Its  course  in  the  limb  is  oblique  ;  for  near  the  pelvis  the  vessel 
lies  over  the  hip-joint,  whilst  below  it  is  placed  inside  the  femur. 
And  its  position  in  the  thigh  would  be  marked  by  a  line  on  the 
surface  from  midway  between  the  symphysis  pubis  and  iliac  crest 
to  the  prominence  of  the  inner  condyle  of  the  femur,  when  the 
knee  is  half  bent,  and  the  thigh  bone  rotated  out.  Pressure  ap- 
plied to  the  artery  in  the  middle  third  of  the  thigh  should  there- 
fore be  directed  outwards  towards  the  bone  ;  and  when  employed 
above,  it  must  be  made  directly  backwards  against  the  hip-joint. 

At  the  top  Df  the  tliigh  the  vessel  is  near  the  surface  and  is 
uncovered  by  muscle,  but  in  the  rest  of  its  extent  it  is  concealed 
by  the  sartorius  (see  Plate  xliv.).  In  the  description  of  its  connec- 
tions the  artery  will  be  divided  into  a  superficial  and  a  deep  part. 

The  mperficial  part  (Plate  XLiv.)  is  contained  in  Scarpa's  trian- 
gular space,  and  measures  from  three  to  four  inches  in  length 
according  to  the  width  of  the  sartorius  muscle.  It  lies  nearly  in 
the  centre  of  the  space,  and  its  position  in  the  limb  may  be  ascer- 
tained by  means  of  the  upper  part  of  the  line  before  given  for  the 
course  of  the  femoral  trunk. 

At  first  the  artery  is  incased  in  the  crural  sheath  with  the 
femoral  vein  (Plate  XLiii.).  Between  it  and  the  surface  of  the 
limb  lie  the  common  teguments,  with  inguinal  glands  and  the 
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fascia  lata.  The  yessel  rests  at  first  on  the  psoas  mnscle,  and  is 
placed  lower  down  over  the  pectineas,  G,  but  at  some  distance 
from  it,  the  profunda  and  circumflex  vessels  with  &t  intervening. 

To  the  inner  side  and  close  to  the  artery  lies  the  femoral 
vein,  which  inclines  gradually  behind  that  vessel  towards  the 
apex  of  the  space. 

Outside  the  artery,  either  close  to,  or  at  a  little  distance  from 
it»  is  the  anterior  crural  nerve :  this  divides  into  many  branches 
in  the  space  of  Scarpa ;  and  of  these,  the  internal  cutaneous,  5, 
crosses  over  the  artery  near  to  or  beneath  the  sartorios. 

The  deep  part  of  the  artery  (Plate  xlt.)  is  contained  in  an 
intermuscular  interval  inside  the  femur,  which  has  been  caUed 
Hunter's  canal.  Superficial  to  the  vessel  in  this  hollow  is  the 
sartorius,  A ;  with  an  aponeurotic  layer  beneath  that  muscle, 
which  is  stretched  between  the  vastus  intemus,  F,  and  the  ad- 
ductor longus  and  magnus  muscles,  H  and  J  :  this  layer  does  not 
appear  in  the  Figure,  as  it  was  removed  in  the  dissection.  Be- 
neath the  vessel  lie  the  adductors,  viz.  pectinens,  O  (the  lower 
end),  adductor  brevis  (a  small  piece),  adductor  longns,  H,  and 
adductor  magnus,  J.  On  the  outer  side  is  the  vastns  intemus, 
which  separates  the  artery  from  the  femur.  Inferiorly  the  artery 
issues  from  that  space  through  the  aperture  in  the  adductor 
mi) gnus  muscle. 

The  femoral  vein  is  closely  applied  to  the  artery  thronghout, 
and  winds  beliind  it  from  the  inner  to  the  outer  side.  The  super- 
ficial or  internal  saphenous  vein  has  a  position  inside  the  line  of 
the  blood  vessel,  but  oftentimes  an  external  branch  of  that  vein 
crosses  the  artery  (Plate  xlii.  g). 

The  internal  saphenous  nerve,  13,  runs  with  the  artery  ;  it  is 
outside  that  vessel  above,  but  inside  below,  and  crosses  beneath 
the  aponeurosis  over  the  artery. 

Position  and  size  of  the  branches.  Most  of  the  unnamed  branches 
of  the  femoral  artery  are  small  in  size  and  cutaneous,  and  arise 
at  tolerably  regular  intervals  along  the  trunk.  From  the  begin- 
ning come  three  small  named  branches  (Plate  xlii.),  viz.  superfi- 
cial epigastric,  h,  circumflex  iliac,  r,  and  pudic,  a.  Two  inches 
lower  down  arises  the  large  profunda  trunk,  ^,  for  the  supply  of 
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the  thigh.    And  close  to  the  ending  springs  the  small  anastomotic 
artery,  A,  of  the  knee-joint. 

Of  these  branches  the  profunda  is  the  largest ;  and  to  it  the 
term  deep  femoral  has  been  given.  It  arises  commonly  from  the 
second  inch  of  the  femoral  trunk,  varying  much  as  to  its  site 
within  that  limit ;  but  its  origin  takes  often  a  much  wider  range 
as  the  observations  of  Mr.  Quain  have  demonstrated.*  Thus  it 
may  be  attached  to  the  first  inch  of  the  femoral,  or  even  higher, 
so  as  to  come  from  the  end  of  the  external  iliac.  Or  it  may  leave 
the  parent  vessel  lower  in  the  thigh,  arising  as  far  as  four  inches 
from  Poupart's  ligament ;  but  in  this  state  of  deviation  its  cir- 
cumflex branches  are  usually  attached  higher  up  and  separately 
to  the  femoral  trunk.  As  the  attachment  of  this  large  vessel 
ranges  then  over  the  upper  four  inches  of  the  femoral  artery  a 
ligature  cannot  be  applied  to  that  part  of  the  vessel  without  the 
prospect  of  subsequent  haemorrhage. 

Ligature  of  the  femoral.  As  this  vessel,  like  the  artery  of  the 
upper  limb,  is  conveniently  placed  for  the  employment  of  pres- 
sure to  control  the  circulation  of  the  blood,  the  operation  of  tying 
it  with  a  thread  for  the  treatment  of  aneurism  in  the  popliteal 
space  will  be  resorted  to  but  rarely  ;  but  should  such  a  proceed- 
ing be  required  the  following  directions  may  be  useful  in  its 
execution. 

The  spot  chosen  for  ligature  is  determined  by  the  place  of 
origin  of  the  profunda,  as  the  surgeon  desires  to  place  the  thread 
on  the  femoral  trunk  beyond  the  large  nutritive  and  anastomotic 
branch.  But  as  the  origin  of  the  profunda  wanders  over  the 
highest  four  inches  of  the  femoral  artery  a  spot  between  four  and 
five  inches  from  Poupart's  ligament,  which  is  marked  thus,  X,  in 
the  Figure,  is  to  be  selected  as  the  most  suitable  for  that  ope- 
ration, even  though  the  vessel  is  not  so  accessible  as  it  would  be 
in  Scarpa's  triangular  space. 

The  position  of  the  femoral  artery  in  the  limb  may  be  ascer- 
tained by  a  line  on  the  surface  from  the  mid  point  between  the 
iliac  crest  and  the  symphysis  pubis  to  the  inner  condyle  of  the 

*  In  the  work  before  referred  to  on  the  Sui^ical  Anatomy  of  the  Arteries. 
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femur,  the  hip  and  knee-jointa  being  slightly  bent  at  the  time, 
and  the  thigh  rotated  out.  This  line  is  to  serve  both  as  the 
superficial  and  deep  guides  ;  and  if  it  is  not  accniatelj  taken  and 
strictly  kept  some  difficulty  may  be  experienced  in  finding  the 
arter}',  as  there  is  not  any  deep  part  to  guide  to  the  position  of 
the  blood  vessel. 

In  executing  the  steps  of  the  operation  the  fore  finger  of  the 
left  hand  is  placed  opposite  the  part  of  the  vessel  to  be  tied,  and 
the  knife  incises  the  integuments  for  three  inches,  the  centre  of 
the  cut  being  marked  by  the  finger ;  and  as  there  may  be  a  large 
branch  of  the  saphenous  vein  crossing  the  artery  the  knife  should 
be  used  cautiously  at  this  stage.  The  fascia  lata  shonld  next  be 
cut  for  the  same  extent  as  the  skin  and  fat  Then  the  fibres  of 
the  sartorius,  which  are  inclined  downwards  and  inwards,  will 
appear  in  the  bottom  of  the  wound.  This  moscle  is  next  to  be 
reflected  with  care  from  the  artery,  and  to  be  drawn  to  the  outer 
side  of  the  wound ;  and  underneath  the  spot  occupied  by  the 
sartorius  the  femoral  artery  may  be  recognised  during  life  by  its 
pulsation,  and  in  the  dead  body  by  its  colour. 

The  next  step  is  to  detach  the  artery  from  the  surrounding 
parts.  For  this  purpose  seize  the  areolar  sheath  with  a  forceps 
and  oi)en  it  with  a  part  of  the  scalpel  at  some  little  distance  from 
the  point,  avoiding  if  possible  the  internal  cutaneous  nerve.  The 
sheath  being  still  held  in  the  forceps  separate  the  artery  fiom  this 
and  the  companion  vein  by  a  blunt  instrument,  such  as  a  director 
introduced  through  the  opening  in  the  areolar  investment. 

Raising  the  sheath  with  the  forceps  the  operator  introduces  the 
aneurism  needle  between  the  artery  and  vein  ;  and  then  elevating 
the  opposite  side  of  the  sheath,  he  passes  the  instrument  gently 
round  the  artery.  Finally  setting  free  the  thread  from  the 
needle  in  the  usual  way,  the  surgeon  ligatures  the  femoral 
trunk ;  but  in  the  living  body  he  ascertains  beforehand  that  the 
vessel  pulsates  on  compression  with  the  finger.  Gentleness  and 
tact  are  required  in  passing  the  needle,  lest  the  instrument  should 
pierce  either  of  the  large  blood  vessels ;  but  if  the  aneurism 
needle  is  carried  from  right  to  left  puncture  of  either  is  less 
likely  to  happen  than  if  it  is  moved  in  the  opposite  direction. 
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Should  the  artery  be  depriyed  of  its  sheath  to  a  greater  extent 
than  is  needed  for  the  passage  of  the  aneurism  needle,  it  should 
be  secured  by  two  ligatures— one  at  each  end  of  the  denuded 
part. 

On  reaching  the  artery  the  operator  may  find  the  origin  of  the 
profunda  at  that  point;  or  possibly,  though  but  rarely,  the 
femoral  trunk  split  into  two ; — In  each  case  he  would  include 
both  vessels  in  ligatures. 

Usually  the  femoral  vein  is  not  seen  in  the  operation  specified ; 
but  if  it  is  split,  or  if  one  of  its  pieces  crosses  over  the  artery  it 
may  be  in  the  way  of  the  knife  in  opening  the  sheath. 

Branches  of  the  femoral  artery.  The  first  three  branches  are 
small  and  cutaneous,  and  are  named  superficial  pudic,  epigastric^ 
and  circumflex  iliac:  these  have  been  noticed  with  Plate  xlii. 
Another  superficial  pudic  branch  is  the  following : — 

The  inferior  or  deeper  superficial  pudic  arises  rather  lower  from 
the  femoral  trunk :  it  runs  beneath  the  fascia  lata  and  the  gracilis 
muscle  to  the  inner  side  of  the  thigh,  where  it  ends  in  the  tegu- 
ments of  the  limb  and  scrotum,  and  in  the  labium  pudendi  of  the 
female.  Small  collateral  offsets  are  famished  to  the  muscles  with 
which  it  is  in  contact. 

ThQ  profunda  artery y  g,  arises  about  an  inch  and  a  half  from 
Poupart's  ligament,  and  descends  in  the  thigh  beneath  the 
femoral  artery,  as  is  shown  in  Plate  xlvii.  It  supplies  large 
nutrient  and  anastomotic  branches  to  the  thigh. 

Cutaneous  and  muscular  branches.  The  small  arteries  to  the 
integuments  which  are  marked  thus,  f ,  have  been  described  in 
page  354.  The  muscular  branches  from  the  femoral  trunk  are 
but  few :  they  enter  the  vastus  intemus,  sartorius,  and  adductor 
longus. 

The  anastomotic  artery,  h,  springs  from  the  end  of  the  femoral, 
and  is  continued  between  the  vastus  intemus  and  the  tendon  of 
the  adductor  magnus  to  the  inner  side  of  th^  knee :  here  it 
ramifies  under  the  aponeurotic  investment  of  the  joint,  and 
anastomoses  with  the  other  articular  arteries.  Offsets  are  given 
by  it  to  the  vastus  intemus,  one  crossing  the  lower  end  of  the 
femur  above  the  joint. 
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A  superficial  branch  of  the  anastomoticy  i,  accompanies  the 
trunk  of  the  saphenous  nenre  beneath  the  sartorinsy  and  ends  in 
the  integuments  with  that  nerve. 

The/moral  vein,  k,  is  the  companion  to  the  arteiy,  and  hn 
the  same  extent.  Closely  united  thronghoat  to  the  arterr  it 
changes  its  position  to  that  yessel  about  the  middle  of  the  thigh, 
for  it  is  on  the  inner  side  above,  but  on  the  onter  side  below. 
Near  Poupart's  ligament  it  is  placed  over  the  interval  betweai 
the  psoas  and  pectineus,  but  farther  in  the  thigh  it  has  connec- 
tions with  parts  around  like  those  of  the  arteiy. 

Its  branches  are  similar  for  the  most  part  to  those  of  the 
artery,  but  they  have  been  taken  away  in  the  progress  of  the 
dissection.  Near  the  top  of  the  thigh  it  receives  in  addition  the 
superficial  or  saphenous  vein ;  and  at  the  same  place  it  is  joined 
by  the  small  vein,  n,  accompanying  the  deeper  of  the  two  super- 
ficial pudic  arteries. 

ANTERIOR  CRURAL  NERVE. 

This  large  nerve  of  the  lumbar  plexus  (p.  309)  divides  in 
Scarpa's  triangular  space  into  a  superficial  and  a  deep  set  of 
branches. 

The  mqyerfiaal  set  consists  of  internal  cutaneous,  middle  cuta- 
neous, and  internal  saphenous ;  but  as  the  middle  cutaneous  has 
been  noticed  sufficiently  with  Plate  xliv.  it  will  not  be  referred 
to  a^ain. 

The  internal  cutaneous  nerve,  5,  inclines  beneath  the  sartorius 
to  the  inner  side  of  the  thigh,  and  divides  into  two  parts,  anterior 
and  inner. 

The  anterior  part,  6,  is  delineated  in  Figure  xliv.,  and  its 
description  is  given  in  page  353. 

The  inner  part,  7,  descends  along  the  inner  border  of  the 
sartorius  nearly  to  the  knee,  where  it  becomes  a  cutaneous  nerve 
of  the  leg  (Platef  XLIV.).  Near  its  beginning  it  is  joined  by  an 
offset  from  the  obturator,  15  ;  and  lower  down  (occasionally)  by 
a  branch,  8,  from  the  internal  saphenous.    See  also  p.  353. 

The  internal  saphenous  nerve,  13,  courses  beneath  the  sartorius, 
and  at  the  insertion  of  that  mtiscle  becomes  cutaneous  below  the 
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knee  :  it  is  then  continued  through  the  leg  to  the  foot.  For  two- 
thirds  of  its  extent  in  the  thigh  it  accompanies  the  femoral  vessels, 
crossing  over  them  from  the  outer  to  the  inner  side,  and  lying 
under  the  aponeurotic  layer  over  them  ;  but  beyond  the  opening 
in  the  adductor  magnus  the  superficial  branch,  i,  of  the  anasto- 
motic artery  runs  with  it. 

One  or  two  branches  are  furnished  by  the  nerve : — an  occasional 
offset,  8,  communicates  with  the  internal  cutaneous  nerve  ;  and  a 
large  patellar  branch,  14,  pierces  the  sartorius  to  ramify  in  the 
teguments  over  the  knee  (p.  353). 

The  deep  set  of  branches  of  the  anterior  crural  are  furnished  to 
muscles ;  they  supply  the  extensors  of  the  knee-joint,  and  the 
sartorius  and  pectineus. 

The  branch  to  the  sartorius,  3,  has  been  separated  from  its 
muscle :  oftentimes  an  offset  of  the  middle  cutaneous  enters  the 
sartorius. 

The  nerve  to  the  rectus,  9,  has  been  cut  through  as  it  pene- 
trates the  muscular  fibres. 

The  nerve  to  the  vastus  intemus,  1 1,  pierces  the  fleshy  fibres 
about  the  middle  of  the  thigh.  As  it  is  about  to  enter  it  gives  a 
slender  articular  branch,  12,  to  the  knee-joint,  which  runs  on  the 
surface  of  the  vastus,  covered  at  places  by  some  fleshy  fibres,  and 
accompanies  lower  down  the  anastomotic  artery  to  the  joint.  In 
this  body  a  second  articular  branch  issues  from  the  fleshy  fibres 
nearer  the  knee. 

The  nerve  to  the  vastus  extemus,  10,  will  be  described  with  the 
following  Plate. 

The  nerves  to  the  pectineus,  2,  one  or  two  in  number,  arise 
higher  than  the  rest,  and  cross  beneath  the  femoral  vessels  to  be 
distributed  to  their  muscle  :  for  their  ending,  see  Plate  xlvi. 

Obturator  nerve^  15.  A  small  part  of  this  nerve  is  included  in 
the  dissection,  but  it&  distribution  is  visible  in  Plate  xlvii.,  with 
which  it  will  be  described. 


DESCRIPTION  OF  PUTE  XLVL 


This  IlIiiBtration  shows  the  dissection  of  the  deep  mnsc1 
the  fore  and  outer  parts  of  the  thigh,  with  their  vessels 
ncncs. 

Tlie  tliigh  having  been  prepared  for  the  drawing  of  the 
ceding  Figure,  the  dissection  for  this  Plate  will  be  complete 
CDtting  throngh  the  rectus  mascle,  and  remoring  the  fat  froE 
branches  of  the  citemal  circamflcx  artery  and  anterior  c 
nerve.  TV'ith  the  handle  of  the  scalpel  the  outer  vastus,  L, 
be  sPiMirated  above  from  the  inner  rastos,  F,  where  ressela 
nerves  intervene ;  and  the  thin  aponeurosis,  O,  which  is 
tinned  from  their  common  tendon  over  the  knee-joint,  mav  b 
through  and  raised  to  the  eides  of  the  knee.  All  the  fascia 
on  the  outer  part  of  the  thigh  Is  to  be  removed,  except  a  na 
slip  with  the  insertion  of  the  tensor  vaginte  fcmoris. 

MUSCLES  OF  THE   FRONT  OF  THE  THIGH. 
Tlie  chiff  fleshy  mass  on  the  front  of  the  fcmar  is  forme< 
the  three  imrts  or  heads  of  the  extensor  of  the  knee-joint ;  b 
the  upper  and  outer  parts  of  the  thigh  are  the  small  U 
vaginae  femoris,  and  the  gluteal  muscles. 


A.  Sartcmus,  cut. 

B.  Gluteus  meiliui. 

V.  Tensor  vagiuiK  femoris, 

D.  lliacua. 

E.  RertHs  femoris,  cut. 

F.  Viwtus  intcmuB. 
0.  Peetineus. 

H.  Adductor  loDRUS. 


K.  Adduetor  bl^vis. 
L   Vantus  extemns. 
».  (ilutras  miDimnx. 
N.  Liganenium  pntelltp. 
O.  Expansion  from  the  ext 

teadon  of  tlie  kne«. 
F.  Tendon  of  the  extensor  ci 


!  femoris,  C,  is  a  small   muscle,  whicl 
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attached  by  one  end  to  bone,  and  by  the  other  to  the  fascia  lata. 
It  takes  origin  from  the  upper  iliac  spinous  process,  from  the 
contiguous  part  of  the  iliac  crest,  and  from  half  the  notch  between 
the  two  iliac  spinous  processes  ;  reaching  downwards  at  the  outer 
side  of  the  thigh,  it  is  inserted  into  the  fascia  lata  where  the 
upper  and  middle  thirds  meet. 

The  muscle  is  incased  in  strong  fascia,  and  is  placed  between 
the  gluteus  medius,  B,  behind,  and  the  sartorius.  A,  and  rectus, 
E,  in  front.  Underneath  it  lies  the  upper  part  of  the  vastus 
extemus,  L,  and  the  ascending  branches,/,  of  the  external  cir- 
cumflex artery.  A  small  nerve,  1,  and  arterial  oflFsets  enter  the 
under  surface. 

The  muscle  can  abduct  the  thigh  from  the  other  limb,  and 
make  tense  the  fascia,  deriving  from  this  circumstance  the  name 
tensor  of  the  fascia  lata.  After  the  thigh  has  been  rotated  out 
the  muscle  will  act  as  an  internal  rotator  of  the  femurl 

The  extensor  of  the  knee  (triceps  extensor  cruris)  consists  of 
three  separate  parts  or  heads,  viz.  rectus  femoris,  E,  vastus 
intemus,  F,  and  vastus  extemus,  L,  which  are  united  below  in  a 
common  tendon. 

Eectus  femoris,  E  (Plate  xlv.).  This  spindle-shaped  muscle 
forms  the  middle  or  long  head  of  the  extensor.  It  arises  from 
the  hip-bone  by  two  tendinous  pieces : — one  is  attached  to  the 
anterior  inferior  iliac  spinous  process  ;  and  the  other,  longer  and 
wider,  is  fixed  to  the  depression  above  the  acetabulum.  Inferiorly 
the  muscle  becomes  tendinous,  and  blends  in  a  common  tendon  of 
insertion,  P,  with  the  other  two  heads  of  the  extensor. 

The  rectus  is  superficial  except  above,  where  it  is  covered  by 
the  sartorius,  the  iliacus,  D,  and  the  gluteus  minimus,  M.  It 
conceals  branches  of  the  external  circumflex  artery,  e,  and  anterior 
crural  nerve,  2.  Some  of  the  fleshy  fibres  run  from  a  central 
tendon  to  the  sides,  like  the  feather  of  a  quill,  producing  the 
arrangement  called  pennifonn. 

The  vastus  extemus,  L,  or  outer  head  of  the  extensor,  arises 
from  the  upper  half  of  the  femur  by  a  piece  from  half  an  inch  to 
an  inch  thick,  being  attached  opposite,  and  to  the  following  points 
of  the  bone,  viz.  outer  part  of  the  neck,  all  the  root  of  the  great 
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trochanter,  the  line  leading  from  the  trochanter  to  the  linet 
asix^ra,  the  upper  half  or  more  of  the  linea  aspera,  and  the  conti- 
gnouB  external  intermoscnlar  septnm.*  For  the  moet  part  tendi- 
nous above  it  becomes  fleshy  lower  down,  and  the  fibres  end  infe- 
riorlj  in  the  common  tendon  of  insertion,  some  of  the  superfidil 
joining  the  rectus  tendon. 

The  up])er  part  of  the  muscle  is  overlaid  by  the  rectus  and 
tensor  vaginse  femoris.  Beneath  this  vastus  lie  the  inner  vastus 
in  part,  and  branches  of  the  external  circnmflex  arteiy  and 
anterior  crural  nerve.  Its  lower  tendon  occupies  the  undff 
surface,  and  extends  upwards  along  the  anterior  or  free  edge  of 
tlie  muscle. 

The  rasius  intemus,  F,  constitutes  the  inner  or  large  head  of 
the  extensor.  It  arises  fix)m  the  shaft  of  the  femnr  except  at  the 
linca  aspera  and  at  the  sur&ces  behind  included  by  the  lines  pTO> 
longed  from  that  ridge  of  bone  to  the  trochanters  in  one  direction 
and  the  condyles  in  the  other.f  Necessarily  the  fibres  cannot  be 
fixed  where  the  outer  vastus  takes  origin ;  and  they  are  absent 
from  the  ends  of  the  femur,  for  they  reach  upwards  only  to  the 
anterior  intertrochanteric  line,  and  cease  below  near  the  articular 
surface  of  the  knee-joint. 

Most  of  the  fleshy  fibres  are  received  on  a  superficial  apo- 
neurosis, which  unites  with  the  other  heads  in  the  common  tendon 
of  insertion,  whilst  some  superficial  fibres  terminate  on  the 
tendon  of  tlie  rectus. 

The  u}>per  part  of  the  muscle  is  deeply  placed  beneath  the 
rectus  and  sartorius,  and  vessels  and  nerves  (Plate  xlv.).  Along 
the  inner  side  lie  the  flexors  and  adductors  of  the  hip-joint  and 
the  large  blood  vessels  of  the  limb.    Towards  the  knee  the  muscle 

*  The  origin  of  the  muscle  here  specified  is  that  given  by  Cruveilhicr  and 
Tlicile,  and  is  not  so  extensive  as  tliat  assigned  to  it  in  English  anatomical 
works  :  it  resembles  closely  the  attachment  of  the  outer  head  of  the  tricera 
extensor  brachii. 

f  This  mass  is  described  commonly  as  consisting  of  two  muscles,  vastus 
intemus  and  crurcus.  Naturally  there  is  not  any  separation  between  the 
two  on  the  surface  ;  and  if  a  division  is  desired  the  mass  is  to  be  cut  throagh 
longituJiually  where  the  anterior  and  inner  surfaces  of  the  femur  join. 


^6 
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becomes  prominent  and  makes  a  larger  snrface-swelling  than  the 
vastus  extemus  on  the  outer  side. 

Common  tendon  of  the  extensor,  P.  Above  the  joint  it  is  formed 
by  the  union  of  the  tendons  of  the  three  heads  ;  and  it  is  con- 
tinued over  the  knee-joint,  diminishing  in  width,  to  be  inserted 
into  the  tubercle  of  the  tibia,  and  into  an  inch  of  the  bone  below : 
between  the  prominence  of  the  tubercle  and  the  tendon  is  a  small 
bursa.  Contained  in  the  tendon  is  the  patella,  N,  which  com- 
pletely divides  it  into  an  upper  and  a  lower  part : — ^The  upper 
wide  part  intervenes  between  the  fleshy  fibres  and  the  base  of  the 
patella ;  and  the  lower,  narrower  part,  called  oftentimes  ligament 
of  the  patella,  fixes  the  apex  of  that  bone  to  the  tibia.  A  very 
thin  layer  of  tendinous  fibres  passes  over  the  cutaneous  surface  of 
the  patella. 

An  aponeurotic  expansion,  0,  is  prolonged  from  the  upper  part 
of  the  tendon  over  the  patella  and  the  knee-joint,  and  is  fixed 
into  the  bones  of  the  leg.  On  the  knee  it  unites  with  the  fascia 
lata,  and  with  prolongations  from  the  lateral  flexors  to  form  a 
capsule  for  the  knee-joint. 

Subcrurem.  Under  the  extensor  for  the  lower  fourth  of  the 
femur  lie  some  scattered  fleshy  fibres,  arranged  frequently  in  an 
outer  and  an  inner  fasciculus,  which  are  inserted  inferiorly  into 
the  synovial  membrane  of  the  knee-joint. 

Action  of  tJie  extensor.  The  use  of  the  muscle  will  vary  with 
the  fixed  or  moveable  condition  of  the  bones  of  the  limb  to  which 
it  is  attached.  If  the  tibia  is  free  to  be  moved  all  three  heads 
will  advance  this  bone  on  the  articular  surfaces  of  the  femur,  and 
so  extend  the  knee-joint.  Should  the  tibia  be  immoveable,  as 
in  rising  from  a  stooping  posture,  or  in  walking,  the  femur  and 
pelvis  will  be  brought  forwards  over  it.  By  the  continued  con- 
traction of  the  muscles  after  those  bones  are  in  a  straight  line  the 
body  will  be  supported  in  standing  by  the  action  of  the  rectus  on 
the  pelvis,  and  of  the  two  vasti  on  the  femur. 

The  fibres  of  the  subcrureus  draw  upwards  the  synovial 
membrane  of  the  knee-joint  as  the  tibia  and  femur  come  into  a. 
straight  line  in  extension;  and  they  are  supposed  to  remove  that 
membrane  out  of  the  way  of  pressure  by  the  patella. 

B   B 
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VESSELS  OF  THE  FRONT  OF  THE  THIGH. 

The  vessel  supplying  the  extensor  muscle  of  the  knee  is  the 
external  circumflex  branch  of  the  profunda  artery  with  its  vein. 


a.  Femoral  artery. 

b.  Circumflex  iliac  artery. 

c.  Epigastric  artery. 

d.  Profunda  artery. 

e.  External  circumflex  artery. 


/.    Ascending  branch  of  circumflex. 
g.  Descending  branch. 
h.  Transverse  branch, 
i.   Femoral  vein. 


The  profunda  artery,  dj  runs  beneath  the  femoral  trunk,  and 
distributes  large  branches  in  the  thigh :  of  these  the  only  one 
included  in  this  Illustration  is  the  external  circumflex. 

The  external  circumflex  artery,  e,  is  the  largest  branch  of  the 
profunda,  and  springs  near  the  beginning  of  that  trunk :  destined 
for  the  outer  part  of  the  thigh  it  divides  into  three  chief  pieces 
amongst  the  branches  of  the  anterior  crural  nerve. 

The  ascending  branch,/,  passes  under  the  sartorius,  rectus,  and 
tensor  vaginae  femoris  to  the  back  of  the  hip-bone,  where  it 
supplies  the  gluteal  muscles,  and  anastomoses  with  the  gluteal 
artery :  it  furnishes  nutritive  branches  to  the  muscles  by  which  it 
passes. 

The  descending  branch,  y,  is  the  largest  of  the  three  pieces, 
and  divides  into  offsets  which  enter  the  deep  heads  of  the  extensor. 
One  branch  courses  over  the  surface  of  the  vastus  extemus  to  the 
knee-joint  with  a  small  nerve. 

The  transverse  branch,  h,  divided  into  two  or  more  offsets, 
enters  beneath  the  vastus  extemus,  and  piercing  that  muscle 
anastomoses  with  the  arteries  on  the  back  of  the  thigh. 

The  external  circumflex  vein  (Plate  xly.  o)  has  the  same  general 
distribution  as  the  artery,  and  joins  the  profunda  vein. 

NERVES  OF  THE  FRONT  OF  THE  THIGH. 

Two  nerves,  viz.  a  branch  of  the  gluteal,  and  the  anterior 
crural,  are  supplied  to  the  muscles  described  in  this  Plate. 


1.  Nerve  to  tensor  vaginaB  femoris. 

2.  Anterior  crural  nerve. 

8.  Branches  to  sartorius  and  rectus, 

cut 
4.  Ncnre  to  vastus  extemus. 


5.  Upper  nerve  to  vastus  intemus. 

0.  Lower  nerve  to  vastus  intemus. 

7.  Internal  saphenous. 

8.  Nerves  to  the  pectineus. 
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Ending  of  superior  gluteal  nerve,  1.  This  gluteal  nerve  is 
distributed  nearly  altogether  to  the  two  smaller  gluteal  muscles, 
and  it  ends  anteriorly,  as  here  seen,  in  the  tensor  of  the  fascia 
lata.    A  branch  of  the  gluteal  artery  accompanies  the  nerve. 

Anterior  crural  nerve,  2.  The  deep  or  muscular  branches  of 
this  nerve  are  furnished  to  the  triceps  extensor,  the  sartorius,  and 
to  one  other  muscle,  the  pectineus. 

Branches  to  rectus  and  sartorius,  3,  3.  Each  enters  its  muscle 
at  the  upper  part ;  they  were  cut  when  the  muscles  were  removed. 

Branch  to  the  vastus  extemus,  4.  This  is  a  large  nerve,  which 
enters  the  muscle  above  the  middle :  from  it  a  slender  articular 
offset  is  prolonged  on  the  surface  of  the  muscle,  with  a  superficial 
artery,  to  the  capsule  of  the  knee-joint,  which  it  pierces. 

The  branches  to  the  vastus  intemus  are  two  in  number.  The 
upper  one,  5,  is  supplied  to  the  fleshy  fibres  of  that  part  named 
crureus;  and  the  lower  branch,  6,  which  is  figured  in  the  pre- 
ceding Plate,  belongs  to  the  inner  part  of  the  vastus  intemus  and 
the  inner  side  of  the  knee-joint. 

Nerve  to  the  pectineus,  8^  This  branch  separates  from  the 
trunk  of  the  anterior  crural  near  Poupart's  ligament,  and  passes 
beneath  the  femoral  vessels  to  enter  the  pectineus  on  the  super- 
ficial surface.    Oftentimes  there  are  two  nerves  instead  of  one. 


DESCRIPTION  OF  PLATE  XLVII. 


In  this  Illustration  the  dissection  of  the  deeper  adductor 
muscles,  with  the  profunda  arteiy  and  obturator  nerve,  is 
exhibited. 

The  superficial  adductors  having  been  laid  bare  as  in  Plate  xlv., 
the  pectineus  and  adductor  longus  are  to  be  cut  through ;  and 
after  removing  the  greater  part  of  each  of  those  muscles,  the 
deeper  adductors,  and  the  ramifications  of  the  profunda  artery 
and  obturator  nerve  are  to  be  cleaned. 

B  B  2 
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YESSELfl  OF  THE  FRONT  OF  THE  THIOH. 

Tlie  vessel  supplying  the  extensor  mnscle  of  the  knee  is  the 
external  circumflex  branch  of  the  profunda  artery  with  its  Tcis. 


a.  Femoral  artery. 

b.  Circumflex  iliac  artery. 

c.  Epigastric  artery. 
ti.  Profunda  artery. 

e.  External  circumflex  artery. 


/.  Ascending  branch  of  circoBlet 

g.  Descending  branch. 

h,  TransTense  branch, 

t.  Femoral  vein. 


The  profunda  artery,  d,  runs  beneath  the  femoral  tnmk,  and 
distributes  large  branches  in  the  thigh :  of  these  the  only  o&e 
included  in  this  Illustration  is  the  external  circomfiex. 

The  external  circumflex  artery,  e,  is  the  largest  branch  of  tbe 
profunda,  and  springs  near  the  beginning  of  that  tnmk :  destined 
for  the  outer  part  of  the  thigh  it  divides  into  three  chief  pieces 
amongst  the  branches  of  the  anterior  crural  nerye. 

The  ascending  branch,/  passes  under  the  Bartorins,  rectus,  and 
tensor  vaginro  femoris  to  the  back  of  the  hip-bone^  where  it 
supplies  the  gluteal  muscles,  and  anastomoses  with  the  gluteal 
artery :  it  furnishes  nutritive  branches  to  the  muscles  by  which  ii 
passes. 

The  descending  branch,  g,  is  the  largest  of  the  three  pieces* 
and  divides  into  offsets  which  enter  the  deep  heads  of  the  extensor. 
One  branch  courses  over  the  surface  of  the  vastus  extemus  to  the 
knee-joint  with  a  small  nerve. 

The  transverse  branch,  h,  divided  into  two  or  more  offsets, 
enters  beneath  the  vastus  extemus,  and  piercing  that  muscle 
anastomoses  with  the  arteries  on  the  back  of  the  thigh. 

The  external  circumflex  vein  (Plate  XLV.  o)  has  the  same  general 
distribution  as  the  artery,  and  joins  the  profmida  vein. 

NERVES  OF  THE  FRONT  OF  THE  THIGH. 

Two  nerves,  viz.  a  branch  of  the  gluteal,  and  the  anteric^ 
crural,  are  supplied  to  the  muscles  described  in  this  Plate. 

1.  Nerre  to  tensor  vaginie  femoris.        ]     5.  Upper  nerre  to  Tastns  intemiUL 

2.  Anterior  crural  nerve.  6.  Lower  nerve  to  vastus  intemna 
8.  Branches  to  sartorios  and  rectus,  7.  Internal  saphenous. 

cat.  8.  Nerves  to  the  pectinena. 

4.  Nerve  to  vastus  extemus. 
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Ending  of  superior  gluteal  nerve,  1.  Tliis  gluteal  nerve  is 
distributed  nearly  altogether  to  the  two  smaller  gluteal  muscles, 
and  it  ends  anteriorly,  as  here  seen,  in  the  tensor  of  the  fascia 
lata.    A  branch  of  the  gluteal  artery  accompanies  the  nerve. 

Anterior  crural  nerve,  2.  The  deep  or  muscular  branches  of 
this  nerve  are  furnished  to  the  triceps  extensor,  the  sartorius,  and 
to  one  other  muscle,  the  pectineus. 

Branches  to  rectus  and  sartorius,  3,  3.  Each  enters  its  muscle 
at  the  upper  part ;  they  were  cut  when  the  muscles  were  removed. 

Branch  to  the  vastus  extemus,  4.  This  is  a  large  nerve,  which 
enters  the  muscle  above  the  middle :  from  it  a  slender  articular 
offset  is  prolonged  on  the  surface  of  the  muscle,  with  a  superficial 
artery,  to  the  capsule  of  the  knee-joint,  which  it  pierces. 

The  branches  to  the  vastus  intemus  are  two  in  number.  The 
upper  one,  5,  is  supplied  to  the  fleshy  fibres  of  that  part  named 
crureus ;  and  the  lower  branch,  6,  which  is  figured  in  the  pre- 
ceding Plate,  belongs  to  the  inner  part  of  the  vastus  intemus  and 
the  inner  side  of  the  knee-joint. 

Nerve  to  the  pectineus,  8^  This  branch  separates  from  the 
trunk  of  the  anterior  crural  near  Poupart's  ligament,  and  passes 
beneath  the  femoral  vessels  to  enter  the  pectineus  on  the  super- 
ficial surface.     Oftentimes  there  are  two  nerves  instead  of  one. 


DESCRIPTION  OF  PLATE  XLVII. 


In  this  Illustration  the  dissection  of  the  deeper  adductor 
muscles,  with  the  profunda  arteiy  and  obturator  nerve,  is 
exhibited. 

The  superficial  adductors  having  been  laid  bare  as  in  Plate  xlv., 
the  pectineus  and  adductor  longus  are  to  be  cut  through ;  and 
after  removing  the  greater  part  of  each  of  those  muscles,  the 
deeper  adductors,  and  the  ramifications  of  the  profunda  artery 
and  obturator  nerve  are  to  be  cleaned. 
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TLe  p«e^'tineii£  will  addi2i.-t  and  raise  the  femnr  if  this  bone  is 
no;  &xed;  &nd  it  will  t^e  part  with  the  rest  of  its  gronp  in 
proj^-ting  forwards  the  thigh  in  walking.  When  the  femnr  is 
immoveable,  as  in  standing,  it  will  assist  in  balancing,  or  drawing 
forwards  the  pelris. 

The  adductor  hngus  (H,  Plate  xlt.)  is  sitnate  on  the  same  level 
as  the  poctinens,  but  between  this  and  the  gracilis :  it  is  nanow 
at  its  origin  from  the  pelvis,  bat  becomes  wider  below.  Its  upper 
tendon,  abont  as  large  as  the  end  of  the  finger,  is  fixed  to  the 
front  of  the  pnbic  part  of  the  hip-bone,  just  below  the  an^e 
formed  bj  the  symphysis  and  the  pnbic  crest;  and  the  lower 
tendinous  end  is  inserted  into  the  inner  lip  of  the  linea  aspera« 
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Partly  subfascial  this  adductor  is  covered  near  the  femur  by  the 
sartorius  and  the  femoral  vessels:  by  the  opposite  surface  it 
touches  the  adductor  brevis  and  magnus,  and  the  profunda  vessels 
and  part  of  the  obturator  nerve. 

The  muscle  assists  in  bringing  forwards  the  femur  in  walking ; 
and  carrying  that  bone  towards  its  fellow,  it  will  be  chiefly  instru- 
mental in  crossing  the  thighs.  If  the  femur  is  fixed,  as  in 
standing,  the  muscle  balances  with  others  the  pelvis  on  the  limb. 

The  gracilis,  I,  is  a  thin  t^)ering  muscle,  which  reaches  from 
the  pelvis  to  the  tibia.  It  arises  by  a  thin  tendon,  from  two  and 
a  half  to  three  inches  wide,  along  the  lower  border  of  the  hip- 
bone, and  reaches  upwards  half  way  along  the  symphysis.  At 
the  lower  third  of  the  thigh  it  ends  in  a  rounded  tendon,  and  is 
inserted  into  the  inner  surface  of  the  tibia,  beneath  the  sartorius, 
A,  but  nearer  the  knee  than  the  semi-tendinosus,  0,  which  it 
resembles  in  size  and  form. 

The  muscle  is  superficial,  and  its  connections  are  better  illus- 
trated in  Plate  xliy.  It  lies  against  the  adductor  brevis  and 
magnus  as  far  as  the  lower  third  of  the  thigh,  and  thence  against 
the  semi-membranosus  as  it  bounds  internally  the  popliteal  space. 
Near  its  insertion  it  is  placed  on  the  internal  lateral  ligament  of 
the  knee-joint,  a  bursa  intervening ;  and  gives  an  expansion  to 
join  the  fascia  of  the  leg. 

With  the  limb  free  to  move  the  gracilis  will  draw  the  femur 
towards  the  other  thigh,  especially  after  abduction  of  it.  If  the 
tibia  is  not  fixed  the  muscle  will  bend  and  rotate  inwards  the 
knee-joint ;  and  when  the  tibia  cannot  be  moved  the  muscle  will 
act  on  the  pelvis,  like  the  rest  of  the  group. 

Addiccior  brevist  K.  Deeper  placed  than  the  muscles  before 
described,  it  arises  beneath  the  adductor  longus  from  the  fore 
part  of  the  os  innominatum,  where  it  is  attached  outside  the 
gracilis  for  a  distance  of  two  inches.  The  muscle  widens  below, 
and  is  inserted  into  the  femur  behind  the  pectineus,  and  into  the 
line  prolonged  from  the  linea  aspera. 

It  is  concealed  above  by  the  pectineus  and  adductor  longus, 
but  as  these  separate  from  each  other  below  they  leave  a  large 
part  of  the  muscle  uncovered :  near  its  origin  it  is  crossed  by  the 
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a.  Femoral  artery. 

b.  Circumflex  iliac  branch. 
e.   Epigastric  branch. 

d.  Profunda,  or  deep  femoniL 

e.  External  ciripBiflex  branch. 
/.    Internal  circumflex  branch. 

g.  Muscular  branch  of  circumflex. 


k.  Fiat  performtini^  artery. 

i.   Second  perforating. 

j.   Third  perforating 

k.  Continnation    of    profonda,   or 

fourth  perforating. 
I.  Anastomotic  branch. 


The  profunda  artery^  d^  arises  from  the  femoral  trunk  about 
one  inch  and  a  half  from  Ponpart*8  ligament ;  and  it  is  called 
sometimes  deep  femoral  from  its  position  to  the  parent  tnmL 
It  courses  on  the  inner  side  of  the  femnr  parallel  tcs  bat  beneath 
the  femoral  tnmk,  as  far  as  the  lower  third  of  the  thigh,  where  s 
fine  branch  continues  it  onwards  to  the  back  of  the  limb.  It  has 
the  following  connections  with  muscles : — ^At  first  it  rests  on  the 
iliacus,  and  appears  external  to  the  femoral  artery  in  Scarpa's 
triangular  space  ;  then  it  is  directed  down  and  in  nnder  the 
femoral  vessels,  lying  over  the  pectineus  and  addactor  brevis; 
finally  it  enters  beneath  the  adductor  longus,  and  ends  in  a  small 
perforating  branch  to  the  back  of  the  thigh.  Its  named  offsets 
are  two  circumflex,  and  four  perforating ;  but  it  fhmishes  also 
large  unnamed  muscular  and  anastomotic  branches. 

Circumflex  branches.  Two  in  number,  they  wind  backwards, 
one  inside  and  the  other  outside  the  femur,  like  the  corresponding 
arteries  in  the  upper  limb,  and  communicate  at  the  back  of  the 
thigh. 

The  external  circumflex,  e,  is  consumed  chiefly  in  the  extensor 
muscle  of  the  knee-joint  (p.  370),  and  its  ramifications  are  dis- 
played in  Plates  xlvi.  and  lh. 

The  internal  circumflex,  f,  bends  back  between  the  psoas,  B,  on 
the  one  side,  and  the  pectineus  and  adductor  brevis,  G  and  K,  on 
the  other,  and  divides  opposite  the  small  trochanter  into  two 
terminal  pieces — an  ascending  to  the  buttock,  and  a  transverse  to 
the  back  of  the  thigh  (Plate  l.). 

In  this  course  it  furnishes  an  articular  branch  to  the  hip-joint, 
and  muscular  offsets  to  the  obturator  extemus  and  the  adductors  : 
the  largest  of  these,  g,  passes  beneath  the  adductor  brevis,  supply- 
ing it  and  the  adductor  magnus,  and  accompanies  the  deep  part 
of  the  obturator  nerve. 
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Perforating  arteries.  Four  in  number,  they  pierce  the  aponeu- 
roses of  the  adductor  muscles,  close  to  the  femur,  and  are  named 
first,  second,  &c.  After  reaching  the  back  of  the  thigh  they 
supply  muscular  oflFsets  to  the  biceps,  and  then#tim  round  the 
femur  on  the  outside  to  end  in  the  vastus  extemus.  See 
Plate  Lii. 

The  first  perforating^  A,  arises  opposite  the  lower  border  of 
the  pectincus  muscle,  and  perforates  the  adductors  brevis  and 
magnus. 

The  second  perforating^  i^  leaves  the  trunk  half  way  down  the 
adductor  brevis,  and  passes  through  the  same  adductors  as  the 
preceding  branch  :  it  gives  an  offset  to  the  shaft  of  the  femur. 

The  third  perforating,  j,  springs  from  the  proftinda  at  the  lower 
border  of  the  adductor  brevis,  and  is  transmitted  through  the 
adductor  magnus  to  its  destination. 

The  continuation  of  the  proftinda  or  th^  fourth  perforating,  Jc^ 
pierces  the  great  adductor  muscle  near  the  opening  for  the 
femoral  artery. 

Muscular  branches  of  the  proftinda  enter  the  adductors ;  but 
the  largest^  three  or  four  in  number,  pass  through  the  adductor 
magnus  to  end  in  the  hamstring  muscles  behind,  where  they 
maintain  a  chain  of  anastomoses  at  the  back  of  the  thigh 
(Plate  LII.). 

The  profunda  vein  accompanies  the  artery  of  the  same  name, 
and  ends  above  in  the  femoral  vein.  In  this  course  it  is  super- 
ficial to  its  artery,  and  is  situate  between  the  trunks  of  the 
femoral  and  proftmda  arteries. 

NERVES  OF  THE  FRONT  OF  THE  THIGH. 

Two  nerves  are  included  in  this  dissection,  viz.  the  anterior 
crural,  and  the  obturator ;  the  first  nerve  and  its  branches  are 
marked  by  the  same  numbers  as  in  the  preceding  Figure. 


1.  Anterior  and  middle  cutaneous 

of  the  thigh,  cut 

2.  Trunk  of  the  anterior  crural. 


8.  Nerve  of  the  rectus,  cut. 

4.  Nerve  to  the  vastus  extemus. 

5.  Upper  nerve  to  vastus  internus. 
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The  lateral  cutaneous  of  the  laet  dorsal  nerre^  1,  descends  from 
the  abdominal  wall  over  the  fore  part  of  the  iliac  crest,  and  con- 
tinues in  the  fat  as  far  as  the  region  of  the  great  trochanter. 

The  iliac  branchy  \\  of  the  iluhhypogastric  nerve  (p.  309)  crosses 
the  iliac  crest  close  to  the  bone,  and  commonly  behind  the  last 
dorsal :  it  extends  to  the  fat  oyer  the  great  gluteal  muscle.  This 
nerve  is  sometimes  large,  and  takes  the  place  of  the  last  dorsal ;  or 
it  may  be  wanting. 

Posterior  lumbar  nerves,  2.  Cutaneous  branches  of  the  posterior 
primary  trunks  of  the  lumbar  nerves,  commonly  two  in  number, 
enter  the  teguments  at  the  anterior  border  of  the  erector  spinie 
muscle,  and  are  directed  downwards  over  the  gluteus  towards  the 
great  trochanter. 

Posterior  sacral  nerves,  3.  The  posterior  primary  trnnks  of  the 
first  three  sacral  nerves  pierce  the  fibres  of  the  gluteus  maximus, 
after  uniting  beneath  it  (Plate  l.).  Two  or  three  become  cuta- 
neous, and  bend  outwards  over  the  gluteus  ;  the  largest  is  oppo- 
site the  end  of  the  sacrum. 

Anterior  sacral  nerves,  4.  Branches  of  the  anterior  primary 
trunks  of  the  sacral  nerves  pierce  the  coccygeus  and  gluteus  maxi- 
mus, and  end  in  the  neighbouring  integuments. 

Two  other  small  nerves  of  the  perinseum  issue  beneath  the 
lower  edge  of  the  gluteus.  One  is  the  perineal  branch,  5,  of  the 
fourth  sacral  nerve — and  the  other  is  the  inferior  hcemorrhoidal 
nerve,  7,  of  the  pudic.  Both  of  these  have  been  noticed  in  page 
247. 

Tlie  small  sciatic  nerve,  10,  of  the  sacral  plexus  appears  at  the 
lower  border  of  the  great  gluteal  muscle,  and  is  then  continued 
along  the  thigh  (Plate  lii.).  Near  the  lower  border  of  the 
muscle  it  gives  two  sets  of  cutaneous  branches — ascending  and 
descending. 

The  ascending  or  recurrent  set,  which  are  marked  with  6,  wind 
over  the  edge  of  the  gluteus,  and  end  in  the  integuments  over  the 
lower  part  of  that  muscle. 

The  descending  set,  shown  by  the  number  9,  supply  the  inte- 
guments of  the  inner  part  of  the  thigh  below  the  buttock.  One 
of  these,  8,  which  is  larger  than  the  rest,  is  distributed  to  the 
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integnments  of  the  scrotnm  or  the  labinm,  according  to  the  sex 
(p.  254),  and  is  named  mferior  pudendal. 

The  external  cutaneous  of  the  thigh,  a  branch  of  the  Inmbar 
plexus  (p.  309),  famishes  offsets  to  the  fore  part  of  the  region  laid 
bare. 

The  cutaneous  vessels,  like  the  nerves,  are  derived  from  several 
sources.  Accompanying  the  last  dorsal  nerve,  1,  is  a  branch  of 
the  lowest  intercostal  artery ;  and  running  with  the  ilio-hypo- 
gastric,  1^  is  a  small  branch  of  a  lumbar  arteiy.  With  the 
lumbar  nerves,  2,  are  offsets  of  the  posterior  branches  of  the 
lumbar  arteries ;  and  with  the  sacral  nerves,  3  and  4,  are  branches 
of  the  sciatic  artery.  The  offsets  of  the  small  sciatic  nerve,  10, 
have  as  their  companions  ramifications  of  the  sciatic  artery. 
Through  the  upper  part  of  the  gluteus  branches  of  the  gluteal 
artery  penetrate  ;  and  through  the  lower  part,  the  branches  of  the 
sciatic  artery.  At  the  upper  border  of  the  gluteus  appear  offsets 
also  of  the  gluteal  artery  ;  and  small  branches  of  the  external 
circumflex  of  the  profunda  perforate  the  fisiscia  lata  over  the  great 
trochanter. 

MUSCLES  OF  THE  BUTTOCK. 

Only  the  great  gluteal  muscle  is  dissected  in  this  stage,  but  two 
other  glutei  cover  the  hip-bone ;  and  one,  the  gluteus  medius, 
shows  through  the  fascia  in  the  Plate.  Issuing  beneath  the 
gluteus  maximus  are  the  hamstring  muscles  of  the  thigh. 


A.  Gluteus  maximus. 

B.  Gluteus    medius,    covered    by 

fascia. 

C.  Fascia  lata  of  the  thigh. 


D.  Biceps  flexor  cruris. 

E.  Semitendinosus. 

F.  Semimembranosus. 

G.  Adductor  magnus. 


The  gluteus  maximum.  A,  reaches  from  the  pelvis  to  the  femur, 
and  resembles  the  deltoid  of  the  upper  limb  in  its  position,  and  in 
the  coarseness  of  its  fibres. 

The  pelvic  attachment,  or  the  origin,  is  fixed  from  above  down 
to  the  posterior  third  of  the  crest  and  the  contiguous  part  of  the 
hip  bone,  to  the  tendon  of  the  multifidus  spinse,  to  the  last  piece 
of  the  sacrum,  and  to  the  side  of  the  coccyx  and  the  great  sacro- 
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sciatic  ligament.  From  this  attachment  the  coarse  bundles  of 
fibres  are  directed  downwards  and  outwards,  and  becoming  ten- 
dinous are  inserted  into  the  fascia  lata  and  the  femur — about  the 
upper  two  thirds  joining  the  fascia,  and  the  rest  the  bone.  The 
precise  insertion  is  made  evident  in  Plate  ui.,  where  the  muscle  is 
partly  cut  through  and  reflected. 

This  gluteus  is  covered  by  the  fascia  lata  and  teguments  ;  and 
it  is  in  contact  by  the  deep  surface  with  the  parts  displayed  in 
Plate  XLix.  Its  upper  border,  the  shortest,  is  crossed  by  cuta- 
neous vessels  and  nerves,  and  rests  on  the  gluteus  medius ;  whilst 
the  lower  border  forms  part  of  the  ischio-rectal  fossa,  and  lies  over 
the  adductor  magnus  and  the  hamstring  muscles.  Round  the 
lower  border  wind  branches  of  the  small  sciatic  nerve  with 
arteries. 

If  the  femur  is  immoveable  the  muscles  of  both  sides  will  assist 
in  balancing  the  pelvis  on  the  thigh-bones,  as  in  standing  ;  and  if 
the  pelvis  is  bent  forwards,  as  in  stooping  to  the  ground,  the  large 
glutei  will  act  powerfully  in  bringing  the  trunk  into  the  er^ct 
position.  In  rising  from  the  sitting  to  the  upright  posture,  these 
muscles  are  chiefly  active,  becoming  extensors  of  the  hip-joint 
In  standing  on  one  leg,  say  the  right,  the  trunk  will  be  rotated  on 
its  bony  prop,  so  as  to  have  the  face  turned  to  the  left  side. 

If  the  thigh-bone  is  free  to  move,  the  muscle  will  rotate  ont  the 
femur,  and  will  then  abduct,  and  carry  back  that  bone  so  as  to 
extend  the  hip-joint. 


DESCRIPTION  OF  PUTE  XLIX. 


The  second  stage  of  the  Dissection  of  the  buttock  is  depicted 
in  this  Figure. 

The  view  here  given  may  be  obtained  by  cutting  vertically 
through  the  gluteus  maximus  near  the  pelvic  attachment,  and 
removing  carefully  all  the  fat  from  the  underlying  muscles,  vessels. 
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and  nerves.    On  the  fore  part  of  the  gluteus  medius  the  fascia 
lata  has  been  left. 

MUSCLES  OF  THE  BUTTOCK. 

Two  groups  of  muscles  occupy  the  back  of  the  pelvis,  viz.  the 
glutei  or  abductors  of  the  hip,  and  the  external  rotators  of  the 
same  joint. 


A.  Gluteus  maximus,  cut. 

B.  Gluteus  medius. 

C.  Pyriformis. 

D.  Gluteus  minimus. 

E.  Gemellus  superior. 

F.  Obturator  intemus. 

G.  Gemellus  inferior. 
H.  Obturator  extemus. 
I.    Quadratus  femoris. 


J.    Adductor  magnas. 

L.   Semitendinosos. 

N.  Biceps  cruris. 

0.   Semimembranosus. 

P.   Vastus  extemus. 

Q.  Tensor  vagina  femoris. 

R.  Great  sacro-sciatic  ligament 

S.  Fascia  lata  on  the  gluteus. 


The  gluteus  medius,  B,  is  placed  farther  forwards  than  the  glu- 
teus maximus,  and  the  fibres  converge  to  the  top  of  the  trochanter. 
It  arises  from  the  outer  surface  of  the  os  innominatum  between 
the  crest  and  the  upper  curved  line,  except  behind  where  the  glu- 
teus maximus  is  attached,  extending  nearly  to  the  hinder  border 
of  the  bone  ;  and  the  superficial  fibres  are  attached  to  the  fascia 
lata.  The  muscle  is  inserted  below  across  the  outer  surface  of  the 
great  trochanter  from  the  tip  to  the  root. 

The  muscle  is  in  part  subcutaneous,  and  is  in  part  covered  by 
the  gluteus  maximus.  Its  anterior  border  touches  the  tensor 
fasciae  latae,  Q  ;  and  the  hinder  border,  which  is  contiguous  near 
the  pelvis  to  the  pyriformis,  overlays  this  muscle  near  the  femur. 
Between  it  and  the  pyriformis  are  seen  the  superficial  part  of  the 
gluteal  artery,  and  the  superior  gluteal  nerve. 

The  action  of  the  muscle  will  vary  with  the.  state  of  the  bones 
as  to  fixedness  or  mobility. 

Should  the  femur  be  free  to  be  moved  the  muscle  will  abduct 
it  from  its  fellow.  If  the  bone  is  hanging  the  anterior  and  lower 
fibres  will  rotate  it  inwards.  In  one  stage  of  a  step  in  walking 
the  fore  part  of  the  muscle  acts  with  the  smallest  gluteus  in 
bringing  forwards  the  femur  to  its  position  in  a  line  with  the 
trunk. 
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When  both  legs  are  fixed,  as  in  standing,  this  and  the  jonall 
glutens  will  aid  in  balancing  the  pelvis  on  the  thigh  braes. 
When  the  body  is  propped  on  one  leg  the  two  smaller  gluteal 
muscles  act  powerfully  in  keeping  the  hip-joint  fixed ;  and  the 
anterior  fibres  alone  acting  will  turn  the  face  to  the  same  side. 
In  walking  the  same  glutei  muscles  draw  the  trunk  orer  the  sup- 
porting limb,  giving  the  pitch  to  the  pelvis. 

The  gluteus  minimus^  D,  is  covered  by  the  preceding,  and  is 
attached  to  the  pelvis  and  the  thigh  bone,  like  the  medius ;  it 
resembles  this  muscle  in  its  action,  and  it  will  be  described  with 
the  following  Plate. 

External  rotators  of  the  hip-joint.  This  group  consists  of  six 
muscles,  viz.  pyriformis,  obturator  intemus  and  gemelli,  qus- 
dratus  femoris,  and  obturator  extemns.  All  are  placed  at  the 
back  of  the  joint,  and  are  directed  almost  transTerselj  from  the 
pelvis  to  the  top  of  the  femur. 

The  pyriformis,  C,  arises  inside  the  pelvis  from  the  front  of  the 
sacrum,  and  as  it  issues  from  that  cavity  by  the  great  sacro- 
sciatic  notch  it  has  a  further  fleshy  attachment  to  the  edge  of  the 
hip-bone,  and  to  the  great  sacro-sciatic  ligament,  R.  Outside  the 
pelvis  the  muscle  is  inserted  by  a  narrow  tendon  into  the  top  of 
the  frreat  trochanter  between  the  two  smaller  glutei. 

The  part  of  the  muscle  in  the  buttock  is  concealed  by  the 
gluteus  maximus,  and  by  the  gluteus  medius  in  part ;  and  rests 
on  the  gluteus  minimus,  which  separates  it  fix)m  the  hip-joint. 
The  upper  edge  lies  along  the  gluteus  medius,  and  the  lower  is 
near  the  upper  gemellus,  E.  As  it  escapes  from  the  pelvis  it 
divides  into  two  the  great  sacro-sciatic  notch :  through  the 
upper  part  issue  tlie  gluteal  vessels,  and  the  upper  gluteal  nerve  ; 
and  through  the  lower  come  the  sciatic  and  pudic  vessels  and 
nerves. 

Should  the  thigh-bone  hang  loosely  the  muscle  will  draw  back- 
wards the  great  trochanter,  and  give  rise  to  rotation  outwards ; 
but  should  the  hip- joint  be  bent  it  will  abduct  the  femur  from 
the  other  limb.  Supposing  the  limb  fixed,  as  in  standing,  the 
pyriformis  will  help  to  balance  the  pelvis  ;  and  in  rising  fix)m  a 
stooping  posture  it  will  assist  in  erecting  the  trunk.    In  standing 
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on  one  leg,  say  the  right,  it  will  rotate  the  tnink,  turning  the  face 
to  the  opposite  side. 

The  obturator  intemusy  F,  arises  inside  the  pelvis,  like  the  pyri- 
formis,  and  is  attached  to  nearly  the  whole  inner  surface  of  the 
obturator  membrane,  and  to  the  greater  part  of  the  inner  surface 
of  tlic  hip-bone  behind  the  thyroid  hole.  The  muscle  appears 
through  the  small  sacro-sciatic  notch,  and  passes  over  the  back  of 
the  hip-joint  to  be  inserted  into  the  great  trochanter,  in  front  of 
the  pyriformis,  and  into  the  contiguous  part  of  the  neck  of  the 
femur. 

Outside  the  pelvis  the  small  geraelli  muscles  lie  along  the  sides 
of  the  obturator ;  the  whole  is  covered  by  the  gluteus  maximus, 
and  is  crossed  by  the  sciatic  vessels  and  nerves:  underneath  is 
the  capsule  of  the  hip-joint — a  bursa  intervening.  In  the  sacro- 
sciatic  notch  the  pudic  vessels  with  nerves  lie  on  the  muscle ;  and 
the  under  surface,  which  is  tendinous  and  divided  into  pieces 
as  it  rests  on  the  bone,  is  lubricated  by  a  synovial  membrane. 

This  muscle  being  almost  parallel  to  the  pyriformis  its  action 
is  similar  on  the  pendent  and  elevated  femur ;  on  the  pelvis  with 
both  legs  fixed;  or  when  supported  on  one  leg.  During  walking 
it  assists,  with  the  other  members  of  its  group,  the  gluteus  me- 
dius  and  minimus  in  pitching  the  pelvis  on  the  supporting  limb ; 
and  when  the  limb  is  swung  forwards  it  and  the  other  rotators 
will  keep  the  foot  straight. 

The  gemellus  stiperioTj  E,  arises  from  the  outer  and  lower  part  of 
the  ischial  spine,  and  is  inserted  with  the  obturator  intemus 
which  it  joins.  The  muscle  lies  above  the  obturator  intemus,  and 
is  smaller  than  its  fellow  :  it  is  often  absent. 

The  gemellus  inferior,  G,  is  in  contact  with  the  lower  border  of 
the  obturator  internus,  and  is  much  larger  than  the  upper  ge- 
mellus. It  arises  from  the  outer  edge  of  the  groove  in  the  hip- 
bone for  the  obturator  interims ;  and  it  is  inserted  into  the  tro- 
chanter of  tlie  fenmr  with  the  obturator  muscle. 

These  muscles  have  the  same  connections  as  the  extra-pelvic 
part  of  the  obturator  intemus,  to  which  they  seem  to  be  accessory 
heads  of  attachment.  The  upper  intervenes  between  the  obtu- 
rator and  the  pyriformis  and  gluteus  minimus,  and  the  lower 
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separates  the  obturator  from  the  qnadratas  femoris  and  obturator 
extemus.  Near  the  pelvis  the  edges  are  applied  together  to 
form  a  kind  of  groove  which  contains  the  obturator,  bnt  near  tbe 
femur  thcv  cover  tlie  tendon  of  that  muscle. 

Thcv  act  on  the  thigh-bone  like  the  obturator  intemus,  ro- 
tating out  when  the  limb  is  hanging,  and  abducting  when  the 
femur  is  bent  on  the  trunk.  In  standing  on  both  legs,  on  one 
leg,  and  in  walking,  they  will  also  assist  the  obturator  though 
their  iK)wer  will  be  but  small. 

The  obturator  externus,  H,  appears  as  a  tendon  between  the 
inferior  gemellus  and  quadratus  femoris.  Its  origin  opposite  the 
obturator  intemus  from  the  outer  part  of  the  membrane  of  the 
same  name,  and  in  part  from  the  pelvis,  is  indicated  in  Plate 
XLvn. ;  and  the  buttock  part  of  the  muscle  will  be  illustrated  in 
the  next  Plate. 

Tlic  quadratus  femoris,  I,  is  thin  and  fleshy,  and  arises  fix)m  the 
outer  border  of  the  tuber  ischii,  external  to  the  semimembranosos 
and  the  adductor  magnus.  Its  fibres  form  a  squarish  layer,  from 
two  to  three  inches  wide,  which  is  inserted  into  a  tubercle  in  the 
posterior  inter-trochanteric  line,  and  vertically  into  the  upper  end 
of  the  femur  for  two  inches  :  the  line  of  attachment  is  sometimes 
called  linea  quadrati. 

Covered  by  the  same  parts  as  the  other  rotators,  it  is  also  con- 
cealed at  its  origin  by  the  hamstring  muscles.  Underneath  it  is 
the  obturator  extemus  with  the  hip-joint.  By  the  upper  border 
it  touches  the  inferior  gemellus  and  obturator  extemus  •  and  bv 
the  lower  it  is  in  contact  with  the  adductor  magnus — a  piece  of 
the  internal  circumflex  artery  with  its  veins  issuing  between  the 
two. 

This  muscle  will  assist,  though  but  feebly,  the  pyriformis  and 
obturators  in  rotating  out  the  hanging  limb ;  in  abducting  the 
bent  limb  ;  in  balancing  the  pelvis  in  standing  on  both  legs,  or 
on  one  ;  and  in  rotating  the  face  to  the  opposide  side  when  the 
trunk  is  supported  on  one  leg. 

Hamstrings  and  adductor  ma^jnus.  The  upper  ends  of  the 
three  flexors  of  the  knee-joint  (hamstrings)  are  laid  bare  at  their 
attachment  to  the  ischial  tuberosity :  they  consist  of  semitendi- 
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nosus,  L,  biceps,  N,  and  semimembranosus,  0,  and  they  are  more 
fiiUj  seen  in  Plate  ui. 

Parts  of  the  origin  and  insertion  of  the  adductor  magnus,  which 
were  not  visible  in  the  former  view  of  the  muscle  (Plate  xlvii.), 
are  now  denuded.  Internal  to  the  hamstrings  may  be  seen  the 
origin  from  the  ischial  tuberosity  ;  and  external  to  those  muscles 
is  the  wide  expanded  part,  which  is  inserted  into  the  femur  in  a 
line  with  the  quadratus  femoris,  and  internal  to  the  attachment 
of  the  gluteus  maximus. 


ARTERIES  OF  THE  BUTTOCK. 

Most  of  the  arteries  of  the  buttock  belong  to  the  set  of  external 
parietal  branches  of  the  internal  iliac  (p.  306)  :  they  are  the 
gluteal,  sciatic,  and  pudic,  which  issue  from  the  pelvis  by  the 
great  sacro-sciatic  notch.  Branches  of  the  profunda  artery  appear 
also  in  the  lower  part  of  the  region  dissected. 


a.  Superficial  part  of  tho  gluteal 

artery. 

b.  Iridic  arteiy. 

c.  Tniuk  of  the  sciatic. 

d.  Coccygeal  branch  of  the  sciatic. 

e.  Muscular  and  anastomotic  branch 


of  the  sciatic. 

/.    Continuation  of  the  sciatic. 

(J.  Branch  to  great  sciatic  nerve. 

h.  Branch  of  internal  circumflex. 

i.    Ending  of   first  perforating  ar- 
tery. 


The  gluteal  artery  comes  through  the  great  sacro-sciatic  notch 
above  the  pyriformis,  and  supplies  the  gluteal  muscles.  It  divides 
at  once  into  a  superficial  and  a  deep  piece,  and  the  latter  of  these 
will  be  contained  in  the  next  Plate. 

The  superficial  part,  a,  sends  off  many  branches  to  the  under 
surface  of  the  gluteus  maximus.  One  or  two  small  branches  run 
inwards  and  backwards  through  the  great  sacro-sciatic  ligament 
to  the  integuments,  and  send  deeper  offsets  to  the  back  of  the 
sacrum  and  coccyx. 

Thapudk  artery y  b,  appears  in  the  buttock  for  a  very  short  dis- 
tance :  it  leaves  the  pelvis  through  the  great  sacro-sciatic  notch, 
below  the  pyriformis,  and  then  winds  over  the  ischial  spine  with 
the  nerve  of  the  same  name,  to  enter  the  perinaeum  through  the 
small  sacro-sciatic  notch. 

c  0  2 
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The  scialic  artery,  r,  escapes  with  the  pndic  and  sciatic  yesseb 
and  nerves  through  the  great  sacro-sciatic  notch,  and  is  accoiD- 
panicd  by  cutaneous  offsets  of  the  small  sciatic  nerve.  It  supplies 
the  part  of  the  buttock  below  the  gluteal  arteiy,  and  famishes 
the  following  branches  : — 

The  coccygeal  branchy  d,  pierces  the  great  sacro-sciatic  ligaiDent, 
and  supplies  the  gluteus  maximus :  one  of  its  branches  enters 
that  muscle,  and  accompanies  the  chief  cntaneoos  offset  of  the 
sacral  nerves ;  whilst  others  ramifj  on  the  back  of  the  sacrum  and 
coccyx. 

Muscular  and  anastomoHc  branch,  e.  This  artery  raries  mnd 
in  size,  and  passes  transversely  outwards  to  the  root  of  the  great 
trochanter.  It  supplies  largely  the  gluteus  maximns,  and  ends 
at  the  spot  mentioned  by  anastomosing  with  the  gluteal  and  in- 
ternal circumflex  arteries. 

Nerve-branches.  A  small  artery,  g,  enters  the  trunk  of  the 
great  sciatic  nerve,  and  is  called  "comes  nervi  ischiadici.**  And 
the  continuation  of  the  artery,/,  accompanies  the  smaller  sciatic 
nerve,  branching  like  it  to  be  distributed  with  the  several  ofiseta 
of  the  nerve. 

Muscular  branches,  many  of  which  were  cut  in  the  dissection, 
enter  the  under  surface  of  the  great  gluteus,  and  the  lower 
external  rotator  muscles ;  and  the  artery  to  the  qnadratus  femoris 
runs  to  its  muscle  with  the  nerve,  5,  beneath  the  gemelli  and  in- 
ternal obturator. 

The  internal  circumflex  artery  of  the  profunda  divides  into  two 
beneath  the  quadratus  (Plate  l.)  :  the  branch,  A,  to  the  thigh 
issues  between  the  contiguous  borders  of  the  quadratus  and 
adductor  magnus,  and  is  distributed  to  the  hamstrings. 

First  perforati)ig  artery.  This  branch  of  the  profunda  pierces 
the  adductor  magnus,  and  supplies  the  gluteus  maximus  and 
the  biceps  muscle,  N. 

NERVES  OF  THE  BUTTOCK. 

Most  of  the  nerves  included  in  this  dissection  are  branches  of 
the  sacral  plexus,  and  appear  at  the  lower  border  of  the  pvri- 
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formis,  where  the  plexus  ends:  they  may  be  arranged  into 
branches  to  the  limb,  to  the  perinaeum,  and  to  some  external 
rotator  muscles.  By  the  side  of  the  gluteal  artery  is  the  superior 
gluteal  nerve,  which  is  not  derived  from  the  plexus ;  and  on 
the  great  sacro-sciatic  ligament  lies  a  branch  of  the  sacral  nerves. 


1.  Cutaneous  branch  of  the  sacral 

nerves. 

2.  Pudic  nerve. 

8.  Norve  to  the  obturator  intemus. 
4.   Branch  to  the  ujipcr  gemellus. 
6.  Branch  to  the  (juadratus  femoris. 

6.  Upper  branches  to  the  gluteus 

maximus. 

7.  Small  sciatic  nerve. 

8.  Lower  branches  to  the  gluteus 

muxinms. 


9.  Inferior  pudendal  nerve. 

10.  Cutaneous  of  the  buttock  and 

inner  part  of  the  thigh. 

11.  Great  sciatic  nerve. 

12.  Muscular  branch  of  the  great 

sciatic. 

13.  Superior  gluteal  nerve. 

14.  Iliac  branch  of  ilio-hypogastric. 
ft  Cutaneous  of  the  posterior  trunks 

of  the  lumbar  nerves. 


The  small  sciatic  nerve,  7,  is  chiefly  a  cutaneous  nerve  of  the 
buttock,  scrotum,  and  back  of  the  limb,  for  only  one  muscle  (glu- 
teus maximus)  receives  branches  from  it.  It  begins  by  two  or 
more  pieces  in  the  lower  part  of  the  sacral  plexus,  and  takes  the 
course  of  the  sciatic  artery  over  some  of  the  external  rotators,  as 
far  as  the  lower  border  of  the  gluteus  maximus  :  here  the  nerve 
furnishes  many  branches  (Plate  xlviii.),  and  is  continued  beneath 
the  fascia  of  the  thigh  with  a  branch  of  artery  to  the  integuments 
of  the  calf  of  the  leg.    Its  offsets  are  these  : — 

Muscular  or  gluteal  branches,  8,  enter  the  lower  part  of  the 
gluteus  maximus  :  they  are  called  inferior  gluteal,  to  distinguish 
them  from  the  branches  of  the  superior  gluteal  nerve  to  the 
smaller  glutei  muscles. 

The  inferior  pudendal,  9,  winds  beneath  the  fascia  lata,  and 
below  the  ischial  tuberosity,  near  which  it  becomes  cutaneous  to 
end  in  the  scrotum  or  the  labium  (Plate  xxxi.). 

Cuianeou^  branches  of  the  buttock  and  thigh,  10.  The  branches 
of  the  buttock  run  backwards  over  the  gluteus  maximus,  and  are 
better  shown  in  Plate  xlviii.  The  thigh-branches  are  inclined 
downwards  and  inwards,  and  piercing  the  fascia  lata,  end  in  the 
integuments  of  the  upper  third  of  the  thigh  on  the  inner 
aspect. 


region  of  the  buttock  a  branch  for  the  faamstring 
dctaclicd  from  it,  vbose  distribntion  will  appear  m  Pli 

The  pw/ie  nerve,  2,  tams  over  the  emsll  sacro-scial 
with  the  artery  of  the  soma  name,  and  gains  the  pei 
through  the  small  Eacro-sciatic  Dotch.  Its  farther 
{riven  in  the  Plates  of  the  pcrimcnm. 

ifiisnilnr  hranrhfs  of  the  sacral  plfTua.  enpply  i 
maximum,  and  all  the  external  rotators  except  th< 
cxttmns. 

Tlie  branches  to  the  glutens,  6,  have  been  cot  ac 
pierce  the  muscular  fibres ;  these  are  known  as  iniei 
like  the  branches  of  the  Email  sciatic  to  the  same  i 
penetrate  the  upper  fleshy  fibres. 

The  branih  to  the  obturator  intemns,  3,  accompanic 
vessels  through  the  smalt  sacro-sciatic  notch,  and  sooi 
the  fleshy  fibres. 

The  branch  to  the  npper  gemellns,  4,  is,  as  hen 
sometimes  ;  a  considerable  difi'erence  in  its  size  is  tnai 
following  Plate  drawn  from  another  body. 

The  branch  to  the  inferior  gemellus  and  qnadral 
slender  nerve,  which  runs  with  a  small  artei;  beneath 
and  obturator  intcmns. 
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ried  out  as  in  the  preceding  Plate,  the  third  stage  will  be  arrived 
at  by  removing  the  gluteus  medius,  and  by  cutting  through  and 
reflecting  the  obturator  intemus  and  quadratus  femoris.  On 
removing  a  superficial  stratum  of  the  great  sacro-sciatic  ligament 
the  sacral  nerves  will  come  into  sight. 

The  small  sciatic  nerve  and  the  sciatic  artery  have  been  cut 
away  ;  and  all  the  veins  have  been  removed  with  the  view  of  ren- 
dering the  connections  less  complicated.  . 

DEEP  MUSCLES  OF  THE  BUTTOCK. 

Two  muscles,  the  gluteus  minimus  and  obturator  extemus, 
come  under  notice  for  the  first  time  ;  but  most  of  the  others  have 
been  demonstrated  in  the  preceding  Plate,  though  some  points  in 
their  anatomy  receive  here  further  illustration. 


A.  Cut  ends  of  tho  gluteus  maxi- 

mus. 

B.  Insertion  of  the  gluteus  medius. 

C.  Gluteus  minimus. 

D.  Tensor  vaginse  femoris. 

E.  Pyriformis. 

F.  Upper  gemellus. 

G.  Obturator  intemus,  cut. 
H.  Lower  gemellus. 

I.    Cut    ends    of    the    quadratus 
femoris. 


J.  Obturator  extemus. 

K.  Insertion  of  psoas  magnus. 

L.  Insertion  of  adductor  magnus. 

N.  Vastus  extemus. 

O.  Semimembranosus. 

P.  Biceps  cruris  (long  head). 

R.  Semitendinosus. 

T.  Origin  of  adductor  magnus. 

U.  Great  sacro-sciatic  ligament. 

y.  Small  sacro-sciatic  ligament. 


The  gluteus  minimtis,  C,  is  somewhat  pyramidal  in  form,  and  is 
attached  to  the  hip-bone  and  femur,  like  the  gluteus  medius, 
beneath  which  it  lies.  It  arises  from  the  space  between  the  two 
curved  lines  on  the  back  of  the  hip-bone,  and  extends  backwards 
to  the  line  of  union  of  the  iliac  and  ischial  portions  of  that  bone. 
From  this  attachment  the  fibres  are  directed  do^vnwards,  con- 
verging to  a  tendon,  which  is  inserted  along  the  fore  part  of  the 
great  trochanter,  and  blends  inferiorly  with  the  tendon  of  tho 
gluteus  medius.  Some  of  the  deeper  fibres  end  in  the  capsule  of 
the  hip-joint  (Theile). 

Tliis  muscle  is  covered  by  the  gluteus  medius  and  pyriformis, 
and  rests  on  the  hip-bone  and  joint.  At  the  anterior  border  is 
placed  the  tensor  of  the  fascia  lata ;  and  at  the  hinder  edge,  the 
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lower  gemellns.    On  it  Ik  the  gluteal  TeflBela,  and  the  gqxrior 
^lu:eal  iitrve. 

In  iu  action  the  miLscle  resembles  the  glatens  medios.  For  if 
the  femar  hangs  Wm^Aj  it  will  be  abdncted  ;  and  the  anteiiLr 
^ItT'^  will  Ke  able  to  aid  in  rotating  it  in.  When  the  bodj  is  sup- 
[■ortal  *jR  b<.>ch  Ie:rs  this  irintens  will  act  in  balancing  the  pdiif: 
rn*!  wh'rn  the  tmnk  is  rotated  on  one  limb  it  will  bring  the  fxt 
to  the  -ame  side.  At  the  beginning  of  a  step  in  walMo?  it 
aiivances  wi:h  the  srlateos  medios  the  hindni«>st  le^,  and  thea 
ia«:l:nt:s  the  i.tAris  over  the  «tip[Jortuig  femnr  whilst  the  swiiCTig 
limb  is  j»r.:  fi^rwards. 

Ohturab/r  int^mus  and  gemettL  On  cntting  thronjrh  the  obtn- 
rator,  G,  and  raising  the  inner  end,  three  or  fonr  tendinous  piec€S, 
sei^aracal  hy  flesh j  intervals,  will  appear  on  the  nnder  surface: 
and  the  sn-j  uent  V.-ne  will  be  seen  to  be  provided  with  ridges  of 
fibro-^janil;^":,  which  correspond  with  the  fleshy  interspaces.  A 
svnuvial  menibnine  lubricates  the  surfaces. 

Near  the  j-elvis  tht*  gemelli  muscles,  F  and  H,  approach  each 
other  l)enoath  tlie  obturator,  but  near  the  femur  thev  cover  the 
tendon  of  the  o'^rurutor  ;  and  all  tliree  of  them  pass  beneath  the 
p\Tifomii.s  t«)  bo  inserted  in  front  of  it  into  the  trochanter  and 
the  neck  of  t!ie  femur.  In  the  Drawing  the  muscles  are  se]^arated 
from  each  other  to  show  the  nerve  to  the  quadratus,  8,  and  its 
acconi]»jinvin£r  arterv. 

The  obturahr  exfernuSy  J,  arises  from  the  outer  surface  (in 
part)  of  the  obturator  membrane,  and  from  the  bone  bounding 
anteriorly  the  thyroid  hole.  From  this  widened  attachment  the 
fibres  are  directed  almost  horizontally  backwards  to  a  tendon, 
which  is  inserted  into  the  pit  at  the  root  of  the  trochanter. 

At  the  fore  part  of  the  thigh  the  obturator  is  covered  by  the 
ailductors  (Plate  xxxvii.);  and  in  the  second  view  of  the  buttock 
it  is  concealed  by  the  quadratus  femoris,  I,  except  a  part  of  the 
tendon  which  is  apparent  between  the  upper  border  of  the  qua- 
dratus and  the  inferior  jrcmellus  (Plate  XLIX.).  As  the  muscle 
piiHses  from  the  front  to  the  back  of  the  limb  it  spreads  over  and 
Rnp|K>rtH  the  lower  part  of  the  hip-joint.  Escaping  beneath  its 
lower  border  is  the  internal  circun)(lex  artery. 


SACRO-SCIATIC  LIGAMENTS.  898 

Like  the  other  rotators  out,  the  external  obturator  draws  back- 
wards the  great  trochanter  when  the  femur  hangs  loosely ;  and 
even  when  the  hip-joint  is  flexed  it  will  execute  the  same  move- 
ment of  the  thigh-bone,  and  in  this  respect  it  differs  in  use  from 
the  other  muscles  of  its  group.  When  the  limbs  are  fixed  as  in 
standing  it  contributes  its  share  of  power  in  maintaining  the 
pelvis  upright  on  the  femur ;  and  in  standing  on  one  leg  it  can 
direct  the  face  to  the  opposite  side. 

Fsoas  ma/jmts,  K.  The  tendon  of  this  muscle  inclines  over  the 
hip-joint  and  the  neck  of  the  femur  to  its  insertion  into  the  small 
trochanter. 

The  sacro-scMlc  ligaments  connect  the  back  of  the  hip-bone  to 
the  sacrum  and  coccyx :  they  are  two  in  number,  and  are  named 
large  and  small. 

The  large  ligamenf,  U,  is  wide  and  thin  internally,  but  thicker 
and  pointed  externally.  It  is  attaohed  by  its  widened  inner 
part  to  the  back  of  the  hip-bone,  to  the  side  of  the  sacrum,  and 
to  the  side  of  the  coccyx.  Its  fibres  are  directed  backwards 
and  outwards,  and  being  aggregated  together,  are  inserted  into 
the  inner  side  of  the  ischial  tuberosity  and  lower  border  of  the 
hip-bone,  blending  with  the  hamstring  muscles.  It  closes  below 
the  great  sacro-sciatic  notch  of  the  pelvis,  and  gives  origin  to 
fibres  of  the  gluteus  maximus.  Branches  of  the  gluteal  and 
sciatic  arteries  perforate  the  ligament,  and  the  offsets  of  the 
posterior  sacral  nerves  lie  beneath  a  superficial  layer  of  the  fibres. 

The  small  ligament,  V,  unites  internally  with  the  larger  band, 
and  is  attached  with  it  to  the  side  of  the  sacrum  and  coccyx.  Its 
constituent  fibres  are  coarse,  and  pass  outwards  to  be  inserted 
into  the  ischial  spine.  By  its  position  it  divides  into  two  apertures 
the  space  included  by  the  hip-bone  and  the  great  ligament. 

The  upper  and  larger  aperture  or  notch  is  bounded  above  by 
the  hip-bone,  and  below  by  the  small  sacro-sciatic  ligament. 
Through  it  are  transmitted  the  pyriformis  muscle,  and  vessels 
and  nerves.  Above  the  muscle  issues  the  gluteal  artery,  a,  with 
its  veins,  and  the  upper  gluteal  nerve,  4 ;  and  below  the  muscle 
come  the  great  and  small  sciatic  nerves,  6  and  12,  the  pudic 
nerve,  10,  and  the  sciatic  and  pudic  vessels,  e  and  g.  *" 
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The  lower  and  smaller  aperture  interrenes  between  the  attadi- 
ments  of  the  two  ligaments  to  the  hip-bone,  and  gires  passage 
to  the  obturator  interaus  muscle,  G,  the  pudic  artery,  g^  with 
its  veins,  the  pudic  nerve,  10,  and  the  nenre  to  the  obturate^' 
muscle,  9. 

ARTERIES   OF  THE  BUTTOCK. 

Parts  of  the  gluteal,  sciatic,  and  pudic  arteries  of  the  internal 
iliac ;  branches  of  the  internal  and  external  circumflex  arteries ; 
and  of  the  first  perforating  artery  of  the  profunda,  are  included  in 
the  dissection  ;  but  the  gluteal  and  internal  circumflex  will  be 
referred  to  more  especially. 


a.  Tnmk  of  gluteal. 

6    SupcrOcial  I  of  the  gluteal. 

tj  a.  Deep  branch     ) 
e.    Sciatic  artery,  cut. 
/.    Coccygeal  branches. 
g.   Pudic  arterj'. 
A.  Branch  of  the  quadratus. 
I.    Ending     of     internal     circum- 
flex. 


n.  Transverse  1     of  the  cir- 

0.  Ascending  branch  /      cumflei. 
r.  First  perforating  of  the  profiindA. 
s.   Branch    of    perforating    to   the 

biceps. 
L   Ascending  branch  of  perforating 

to  join  circumflex. 
+t  Branches  to   the    sciatic    nenre 

from  the  sciatic  artery. 


The  gluteal  artery,  a,  escapes  from  the  pelvis  through  the  npper 
part  of  the  great  sacro-sciatic  notch,  as  before  said,  and  diyides 
into  superficial  and  deep  muscular  branches. 

The  superficial  part,  h,  appears  between  the  glutens  medius  and 
the  pyriromiis  (Plate  xlix.),  and  pierces  the  under  surface  of  the 
gluteus  maximus  (p.  387). 

The  deep  2)art  divides  into  two  chief  branches,  which  are 
continued  forwards  between  the  gluteus  medius  and  minimus. 

One,  c,  courses  over  the  origin  of  the  gluteus  minimus  to  the 
fore  part  of  the  iliac  crest,  where  it  anastomoses  with  the  external 
circumflex  of  the  profunda :  it  furnishes  branches  to  both  the 
smaller  glutei,  but  chiefly  to  the  medius ;  and  some  offsets 
ascend  over  the  iliac  crest  to  communicate  with  arteries  in  the 
wall  of  the  abdomen. 

The  other  branch,  d,  crosses  the  middle  of  the  smallest  gluteal 
muscle,  and  ends  in  front  by  supplying  the  tensor  of  the  fascia 
lata,   and  by  anastomosing,  hke  the  upper  branch,   with   the 
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external  circumflex :  its  offsets  are  given  to  the  two  muscles 
between  which  it  lies,  but  most  belong  to  the  smallest  gluteus.  A 
considerable  branch  passes  beneath  the  pyriformis,  and  penetrates 
the  fibres  of  the  gluteus  minimus  ;  some  of  its  ramifications  are 
prolonged  to  the  hip-joint. 

The  (/luteal  veins  have  the  same  anatomy  as  the  artery,  and 
open  into  the  internal  iliac  vein :  they  were  removed  in  the 
dissection. 

The  sciatic  ani  pudk  arteries,  e  and  g,  have  been  described  with 
the  preceding  Plate  (p.  387).  Several  offsets  of  the  sciatic  artery, 
which  enter  the  great  sciatic  nerve,  are  marked  thus,  "f. 

The  internal  circumfl^  artery  of  the  profunda,  /,  (p.  376), 
divides  beneath  the  quadratus  into  two  terminal  branches, — 
ascending  and  transverse. 

The  ascending  branch,  o,  follows  the  obturator  extemus  muscle 
beneath  the  quadratus  feinoris  to  the  pit  at  the  root  of  the  great 
trochanter,  and  anastomoses  there  with  the  gluteal  artery ;  it 
gives  small  muscular  branches  to  the  quadratus,  obturator, 
and  gemelli,  and  some  offsets  extend  to  the  surface  of  the  great 
trochanter. 

The  transverse  branch,  n,  passes  back  between  the  borders  of 
the  quadratus,  I,  and  adductor  magnus,  L,  and  sends  branches  to 
the  muscles  attached  to  the  ischial  tuberosity,  some  small  offsets 
reaching  the  surface  of  both  the  adductor  and  the  great  sacro- 
sciatic  ligament,  as  in  the  Figure.  It  anastomoses  beneath  the 
hamstrings  with  the  highest  muscular  branch  of  the  profunda  ; 
and  with  the  first  perforating  artery  of  the  profunda,  r,  by  means 
of  a  small  branch  which  crosses  the  upper  edge  of  the  adductor 
magnus  near  the  attachment  to  the  femur,  and  joins  the  ascending 
offset,  /,  from  that  artery. 

External  circumflex  of  the  profunda,  t.  The  ascending  branches 
of  this  artery  course  beneath  the  tensor  of  the  fascia  lata  to  the 
hip-bone,  where  they  supply  the  glutei  and  the  tensor,  and  anas- 
tomose with  the  gluteal  artery.  In  detaching  the  gluteus  medius 
the  branches  to  it  were  cut.  Offsets  from  it  are  given  to  the 
trochanter. 
The  flrsl  perfaraiing  artery  of  the  profanda,  r,  (p.  377)  comes 
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throDgh  the  adductor  magntw,  and  ends  in  the  vastus  cxtenms : 
it  HupplicR  offsets  to  the  gluteus  maximus  and  the  long  head 
of  the  biceps,  and  communicates  by  the  branch,  /,  with  the 
internal  circumflex. 

NERVES  OF  THE  BUTTOCK, 

The  chief  nerves  of  the  buttock  appear  below  tlie  pjriformis, 
an<l  arc  derived  from  the  sacral  plexus ;  but  above  the  pjTiforuns 
comes  the  uj^per  i^luteal  nerve  ;  and  on  the  great  Bacro-sciatic 
ligament  are  sacral  nerves. 

1,  2,  3.  Branches  of  tho  {wsterior      j         8.  Nerve  to  the  qnadratus  fomoris. 

9.  Nene  to  the  obturator  inteniiu. 

10.  Pudic  nerve. 

12.  Great  sciatic  norvo. 

ft   Cutaneous  branches  of  the  sacral 
nerves. 


pa^ral  nerves. 
4,    5.   I'raiieln'S     of    tlie    superior 
glut«!al  niTve. 

6.  Braiiclies  of  the  small  sciatic, 

cut. 

7.  Nerve  to  the  upper  gemellus. 


Posterior  sacral  yurves,  1,  2,  3.  These  are  the  external  branches 
of  the  posterior  primary  trunks  of  the  first  three  sacral  nerves ; 
the  highest  is  marked  with  number  1,  and  the  lowest  with  3.  At 
first  they  are  directed  out  beneath  the  multifidus  spinas  mnscle, 
and  then  unite,  in  the  manner  shown  in  the  Fi^re,  beneath  a 
thin  layer  of  fibres  of  the  great  sacro-sciatic  ligament.  From 
this  ])loxif()rm  union  of  the  nerves  two  or  three  offsets  are  con- 
tinued ilirough  tlie  gluteus  maximus  to  the  integuments  of  tlie 
buttock  (Plato  XLVii.).  The  nerves  are  not  always  joined  in  the 
manner  indiciited. 

Upper  (/luteal  nerve.  Springing  from  the  large  lumbo-sacral 
tnink  wliich  connects  togetlier  the  himbar  and  sacral  plexuses 
(p.  SOD),  it  issues  from  the  pelvis  above  the  pyriformis  muscle 
with  the  gluteal  artery.  As  soon  as  it  comes  into  sight  it  divides 
like  the  artery,  into  two  pieces,  which  run  forwards  between  the 
two  smaller  gluteal  muscles. 

The  uj>per  or  more  superficial  branch,  4,  enters  the  glntens 
niedius  ;  and  the  deeper  part,  5,  furnishes  offsets  to  both  the 
gluteus  medius  and  minimus,  and  ends  anteriorly  in  the  tensor 
ftwcia^  lat;e. 
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Bramhes  of  the  sacral  plexus.  These  nerves  have  been  referred 
to  in  the  preceding  Plate,  but  some  of  them  are  more  fully  dis- 
played in  this  deeper  dissection. 

The  thigh-hranches  are  the  small  and  large  sciatic  nerves.  The 
branches  of  the  former  have  been  cut  across,  and  are  marked  with 
6.    The  larger  nerve  is  pointed  out  by  the  number  12. 

The  pudic  or  perinoial  nervey  10,  is  directed  over  the  small  sacro- 
sciatic  ligament  to  the  perineum,  and  is  accompanied  by  the 
pudic  artery  and  the  nerve  to  the  obturator  intemus. 

Branches  to  external  rotators.  All  the  external  rotators,  except 
the  obturator  extemus,  obtain  nerves  from  the  sacral  plexus. 
The  obturator  intemus  receives  the  nerve,  9,  at  its  inner  or  pelvic 
aspect.  The  upper  gemellus  is  supplied  by  a  slender  nerve,  7, 
which  enters  the  superficial  surface.  Two  nerves  enter  the  pyri- 
formis  at  the  under  surface,  but  these  are  not  visible  until  the 
muscle  has  been  cut  and  reflected. 

The  quadratus  and  inferior  gemellus  are  supplied  by  the  nerve, 
8,  which  passes  beneath  the  upper  gemellus  and  the  obturator 
intemus,  and  pierces  the  under  surface  of  the  quadratus  near  the 
upper  border.  As  the  nerve  crosses  under  the  inferior  gemellus 
it  sends  an  offset  to  that  muscle  ;  and  as  it  lies  on  the  capsule 
of  the  hip-joint,  fine  filaments  penetrate  that  membrane  to  end 
in  the  synovial  sac. 


DESCRIPTION  OF  PLATE  LI. 


The  popliteal  space  or  the  ham,  with  its  contents,  is  delineated 
in  this  Figure. 

For  the  dissection  of  the  ham  the  skin  and  the  deep  fascia  are 
to  be  reflected  by  a  median  incision,  terminated  by  a  cross  cut  at 
each  end.  The  large  quantity  of  fat,  which  then  comes  into  view, 
is  to  be  removed  with  care  ;  for  in  the  deeper  regions  of  the 
hollow  articular  vessels  and  nerves,  ^vith  other  nerves  and  arteries 
to  muscles,  cross  through  it.  On  the  sides  of  the  a  -tery  some 
lymphatic  glands  are  to  be  separated  from  the  surrounding  fat. 
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FORM,   SIZE,   AND  BOUNDARIES. 

The  ham  is  placed  at  the  back  of  the  knee-joint,  and  corresponds 
in  the  up]X)r  limb  with  the  interval  in  front  of  the  elbow.  Like 
the  intermuscular  space,  which  it  resembles  in  the  other  limb,  it 
is  situate  on  that  aspect  of  the  joint  to  which  flexion  takes  place, 
and  lodges  the  main  vessels  and  nerves  of  the  limb. 


A.  Biceps  cruris. 

B.  Semimembranosus. 

C.  Semitriniiiiosus, 

D.  Gracilis. 


E   SartoriuR, 

F.  Plautaris. 

G.  Outer  head  )  of  the  g&stro- 
H.  Inner  head  )       cnemiua. 


In  form  the  popliteal  space  is  lozenj^e-shaped,  with  the  pointB 
directed  up  and  down.  Before  its  lateral  boundaries  are  dis- 
turbed it  extends  about  two  inches  and  a  half  aboye  the  knee- 
joint,  and  downwards  about  one  inch  and  a  half  from  the  same 
point  ;  but  its  length  will  vary  with  the  degree  of  separation  of 
the  hamstring  muscles. 

Tliis  hollow  is  })roduced  by  the  arrangement  of  the  muscles  at 
the  knee,  for  the  hamstrings  and  the  heads  of  the  gastrocnemios 
and  the  })lantaris,  as  they  pass  the  joint,  are  collected  on  the 
sides  of  the  limb,  and  give  rise  thus  to  the  angular  intermuscular 
interval  of  the  ix)pliteal  space.  By  this  removal  of  tlie  muscles 
from  the  mid-line  of  the  limb  to  the  sides  greater  extent  of 
bending  is  permitted  in  the  joint. 

Towards  tlic  surface  the  ham  is  closed  by  the  teguments,  and 
by  the  fascia  lata  strengthened  by  transverse  fibres  from  the 
tendons  of  the  hamstrings.  In  the  bottom  of  the  space  the  floor 
is  formed  by  the  femur  and  the  knee-joint. 

Laterally  it  is  inclosed  by  the  intennuscular  septa,  which  are 
inserted  into  the  condyloid  lines  of  the  femur,  and  by  the  followin*' 
muscles.  On  the  outer  side  lies  the  biceps  muscle.  A,  as  low 
as  the  condyle  of  the  femur :  and  below  that  point  come  the 
plautaris,  F,  and  outer  head  of  the  gastrocnemius,  G.  On  the 
inner  side  it  is  limited  as  far  as  the  condyle  by  the  semimembra- 
nosus, B,  by  the  semitendinosus,  C,  lying  on  the  other,  and  by  the 
sartorius  and  gracilis,  D  and  E,  which  intervene  between  the 
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semimembranosus  and  the  femur  ;   and  below  the  condyle  is 
situate  the  inner  head  of  the  gastrocnemius,  H. 

The  upper  and  lower  points  or  angles  are  constructed  also  by 
muscles.  At  the  upper,  the  biceps,  A,  and  semitendinosus,  C, 
arc  in  contact ;  and  at  the  lower,  the  inner  head  of  the  gas- 
trocnemius, H,  comes  into  apposition  with  the  plantaris  and  the 
outer  head  of  the  gastrocnemius,  F  and  G. 

The  depth  of  the  space  is  greater  above,  than  below  the  knee- 
joint,  and  is  greatest  opposite  the  inter-condyloid  hollow  of  the 
femur.  The  widest  part  is  on  a  level  with  the  condyle  of  the 
femur. 

The  ham  is  closed  on  all  sides  except  above  and  below,  and  at 
those  spots  it  communicates  with  the  back  of  the  thigh  and  leg. 
Above,  a  probe  can  be  pushed  under  the  hamstrings  along  the 
course  of  the  internal  popliteal  nerve  ;  and  below  it  can  be  passed 
under  the  gastrocnemius  by  the  side  of  the  great  blood-vessels. 
Blood  poured  out  from  the  vessels  into  the  hollow  would  diffiise 
itself  under  the  muscles  of  the  thigh  and  leg  in  the  channels 
indicated. 

In  the  popliteal  space  are  contained  the  large  blood-vessels  and 
nerves  of  the  limb,  with  their  branches  ;  also  a  branch  of  the 
obturator  nerve;  another  of  the  small  sciatic  nerve  with  its  artery; 
and  lymphatics,  with  much  fat. 

VESSELS  OF  THE  HAM. 

The  chief  vessels  in  the  ham  are  the  popliteal  artery  and  vein, 
which  wind  from  the  fore  part  to  the  back  of  the  limb  above  the 
knee,  so  as  to  pass  the  knee-joint  on  the  flexion-side  ;  but  branches 
of  those  trunks  cross  the  space,  and  a  small  superficial  artery,  ac- 
companying the  small  sciatic  nerve,  is  continued  through  it  to 
the  leg. 


a.  Popliteal  artery. 

6.   Upper  external  articular. 

c.  Upper  internal  articular. 

d.  Cutaneous  branches  with  veins. 
t.    Cutaneous  branch  with  the  small 

sciatic. 
f.   Cutaneous  branch  of  the  anasto- 
motic. 


g.   Internal  sural  to  gastrocnemius. 

li.  Short  saphenous  vein. 

t.   Cutaneous  veins  of  the  back  of 

the  leg. 
I,   Popliteal  vein, 
n.  External    sural    artery    to    the 

gastrocnemius. 


4-!*}  DI.^SE<:TI05  of  the   PtjPT Jrg  X  T.   5PA«rE. 

The  prjpl'tfitiJ.  ^rfenj,  /i,  be*ziia  and  enda  beyond  the  limiQ  of t£ 
sf^ai:*:  n^'i-j*  d-fined.  The  part  of  the  artery  conrained  in  nt 
ham  courv;s  ohUi^uely  fo>[ii  the  inner  ^il^^  ab«>ve  to  the  isii- 
piinD  of  the  .sx^rfiee  below.  At  first  it  isEae^s  firom  beneadi  the 
s#:riiim*:iLbninO'siLs  B,  bat  it  lies  afterwards  in  the  hoCow  bctww 
the  O'^aJjU-?*  of  the  femur  and  the  heails  of  the  ^Tafitrncxis&iQS 
It  i.-!  <k-*:i.Iy  jilact*!  throaghoat,  and  restjs  on  the  lower  end  of  as 
ft: mar  arid  the  knee-juint.  Internally  it  L$  in  coni-ict  with  ibe 
j!<^:rii:membnin«.'*as  B,  and  with  the  inner  head  of  the  gastrocns 
rain.i,  H  ;  and  the  first  mnscle  wonld  serve  a;s  the  euide  to  la 
[KjhitioQ  of  the  vtscel.  It  has  the  following  connections  wiih 
vein.s  and  nerves  : 

The  [Kipliteal  vein,  /,  is  closely  nnited  to  the  arterr  thrC'Uii'CC 
At  the  ap|ier  end  of  the  space  it  is  external  to  the  arterial  tnmL 
whil.-'t  towards  the  lower  end,  or  between  the  heads  of  the  cap- 
tr*»cnemiu.s  it  l)ecomes  superficial  to  that  vessel.  Some  small 
cutaneous  veins,  /,  cross  the  inner  side  of  the  artery  in  their  coarse 
to  join  the  [>opliteal  vein. 

The  internal  iKji>liteal  nerve,  3,  passes  throng'h  the  ham  from 
the  uf>[K;r  to  the  lower  angle,  and  is  much  more  snperfioial  than 
the  bhxxl-vessels.  At  first  it  lies  outside  the  line  of  the  vascular 
tnink.s  but  is  i)laced  over  tliese  between  the  heads  of  the  xrastnv 
cnenjius.  S<jme  of  its  branches  touch  the  vessels  :  for  instance 
the  hhoit  .saphenous  nerve,  1,  lies  on  the  popliteal  trunks  below, 
and  the  nerve,  0,  to  tlie  inner  head  of  the  gastrocnemins  cro»«?s 
tlieni ;  further  the  azygos  articular  nerve,  7,  enters  the  back  of 
the  joint  bencatli  the  vessels. 

^Iiieh  more  siipeificial  than  the  internal  ix)pliteal  trunk,  3  l< 
the  continuation  of  the  small  sciatic  nen'c,  2,  with  an  accompanv- 
'n\<s^  vessel ;  and  re.-tiug  on  the  jwpliteal  artery  is  the  obturator 
nerve. 

Jlrmirhes  of  the  artery.  In  the  ^wpliteal  space  the  artorv  fur- 
nishes  niuscnlar  and  articular  branches. 

MuHcuhir  branches.  These  arc  sup})lied  from  the  upper  and 
lower  parts  of  tlie  trunk.  The  up})er  enter  the  biceps  aud  st'mi- 
nienibranosus  ;  nnd  the  lower  (»r  suial,  g  and  //,  are  distributed 
to  the  lietids  of  tlie  gasLrocneniiu^  and  tlie  plantaris. 
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Articular  arteries.  Only  the  upper  pair  is  visible,  and  it  is  at- 
tac^hcd  to  the  arterial  trunk  rather  above  the  knee-joint.  The 
outer  one,  J,  crosses  the  femur  above  the  condyle,  and  passing 
under  the  biceps,  leaves  the  ham  by  perforating  the  external 
intermuscular  septum.  The  inner,  \  is  directed  beneath  the 
inner  hamstrings  and  the  tendon  of  the  adductor  magnus  to  the 
front  of  the  knee-joint. 

A  single  median  (azygos)  articular  branch  enters  the  joint 
through  the  posterior  ligament,  but  it  is  concealed  by  the  trunks 
of  the  vessels. 

NERVES  OF  THE  SPACK 

In  the  ham  are  lodged  the  two  great  trunks  into  which  the 
sciatic  nerve  splits,  with  branches  of  these  ;  and  in  it  are  offsets 
of  the  small  sciatic  and  obturator  nerves. 


1.  Internal  cutaneous  of  the  thigh. 

2.  SmaU  sciatic  nervo. 

8.  Internal  popliteal  nerve. 

4.  Short  saphenous  nerve. 

5,  6.  Branches  to  the  heads  of  the 

gastrocncmiu^s. 


7.  Middle  articular  branch, 

8.  External  articular  branch. 

9.  Communicating   peroneal 

branch. 

10.  External  cutaneous  of  the  leg. 

11.  Externa]  jKipliteal  nerve. 


Popliteal  nerves.  At  the  back  of  the  thigh  the  sciatic  nerve 
divides  into  the  internal  and  external  popliteal  trunks  (Plate  lii.); 
these  are  continued  through  the  ham  to  the  leg,  and  furnish 
branches  to  the  surrounding  parts. 

The  internal  or  larger  trunk,  3,  lies  nearly  in  the  middle  of 
the  limb,  and  takes  the  position  before  said  to  the  blood-vessels 
(p.  400) :  it  gives  articular  branches  to  the  knee-joint;  muscular 
to  the  gastrocnemius,  plantaris,  and  soleus ;  and  a  cutaneous 
nerve  (short  saphenous)  to  the  back  and  outer  part  of  the 
leg. 

The  external  popliteal,  11,  is  placed  under  cover  of  the  biceps 
muscle,  and  leaves  the  space  below  to  reach  the  fore  part  of  the 
leg.  Near  its  commencement  it  gives  an  articular  nerve,  8,  to 
the  knee-joint ;  and  whilst  it  is  contained  in  the  space  two  or 
three  cutaneous  nerves  to  the  back  and  outer  part  of  the  leg 
arise  from  it.    No  muscles  receive  branches  from  this  trunk. 
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h>.^li.TlOS  ->f  THE  BaCX   -"^F   THE   TEZOF^ 


TT.^  ♦>»«/?  *rifffir  iyrr».  5.  i*  <KEtfnTaei  tLprwtr^  ti*  rr:'-:^ 
II. '-•.••  of  -l.^  W  k  rf  :h*r  ler  ^K*:r  r.rn.  ^ 

/.y />*///«// '«>*.  Ij^rzH  IrmpliAlk'  Teasel*  with  «*:«n^  dan-:*  lit 
a  ion::  th':  M'^yl-re*.**!*.  Th*?  aland*  ire  thre^  or  four  in  eclI^. 
a  f;  'I  T 1 1  rr  .n  I'h  I  > ;  r-ni  [^L^i*  the  Ijmphai  ?c?  accc-mr^m^Tn^  :  fc«  I^^ii 
hW^/I-v*:-?^:;!,  ari^l  the  frhort  j^jihtnocs  Tein. 

/>//  ;/i  Mi?  ham.  A  loose  grannlar  fax,  simflar  to  that  in  iB^ 
ij*/:l,io-rw:tal  fo-.-a,  fills  the  jif»ijli:€Al  Ep«ce,  and  annrc'nnd*  I-x-feJ 
t}i"  yt'^ffzVn  arifl  nrrrrcrs,  m>  as  to  pennit  their  necessanr  di^plactictii 
in  th<-  Fnovtrrjfrntfi  of  the  knee-joint.  Abore  and  below  it  ii  awr 
tinrjon.y  with  the  areolar  tissne  and  fat  of  the  thiirh  and  kt 
Ahwr--/.^  ff,nri  rejidilv  in  it,  and  mav  acquire  I  arse  size  wiihwi 
\:\  V  in  J.'  ri  •'•  f.it  hor  to  swell  ing  on  the  surface,  or  to  flnctnat  ion.  Frc-n 
i\\ti  Ktn;nj.^f.h  and  completeness  of  the  snbcataneoiis  bonndarvthe 
jiiih  d^.n  not  find  its  way  readilv  to  the  surface  ;  and  toprennt 
thJH  fluid  hniTowinf^  upwards  and  downwards  under  the  mnscles. 
wh^^!  thr*  j»oplitcal  Ffmce  is  not  closed  by  fascia,  incisions  shonld 
1h*  niado  flirou'di  the  fascia  lata. 


])i:scKiFriox  of  plate  lit. 


In  this  Fi^aire  a  view  of  the  dissection  of  the  back  of  the  thigh 
JH  jrivcn. 

AllcT  Uk;  ])(>plitcal  Kpace  has  been  examined,  the  hinder  part  of 
Uh!  thif^h  may  he  expoKod  by  nlitting  up  and  reflecting  the  skin 
and  Uk;  laHcia  hotweon  the  l)ani  and  the  buttock.  The  surface  of 
file  nniKclcH  having  hecn  cleaned,  these  may  be  separated  from 
eafh  v>ther  to  trace  the  vessels  and  nerves. 
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MUSCLES  OF  THE  BACK  OF  THE  THIGH. 

Behind  the  femur  are  situate  the  flexor  muscles  of  the  hip-joint, 
which  are  called  commonly  the  hamstrings.  At  this  stage  of  the 
dissection  the  insertion  of  the  gluteus  maximus  can  be  better 
seen  than  in  Plate  xlviil,  where  the  muscle  is  delineated. 


A.  B.  C. 

Insertion  of  the  gluteus 

D. 
KF. 

maximus. 
Quadratus  femoris. 
Insertion  of  the  adductor 

G. 
H. 

magnns. 
Long  head  of  the  biceps. 
Short  head  of  the  biceps. 

I  I,    Ischial  part  of  the  adductor 

magnus. 

J.    Semitendinosus. 

K.    Semimembranosus. 

L.  Outer  head  of  the  gastrocne- 
mius. 

K  Inner  head  of  the  gastrocne- 
mius. 


Insertion  of  the  gluteus  maximus.  The  fibres  of  this  muscle  are 
inserted  partly  into  the  fascia  lata,  and  partly  into  the  femur. 
About  the  upper  two  thirds  of  the  whole  (as  far  as  A)  end  in  the 
fascia  kta.  The  remaining  fibres  are  inserted  by  two  parts ; — 
one,  B,  the  larger,  is  fixed  into  the  line  leading  from  the  linea 
aspera  to  the  great  trochanter ;  and  the  other,  C,  ends  in  the 
fascia  lata. 

Biceps  flexor  cruris.  The  muscle  consists  of  two  heads,  long 
and  short. 

The  long  head,  G,  is  spindle-shaped,  and  arises  from  the  lower 
part  of  the  ischial  tuberosity  in  common  with  the  semitendinosus. 
The  short  head,  H,  which  is  flattened,  takes  origin  from  the 
linea  aspera,  and  from  nearly  the  whole  of  the  outer  condyloid 
line  of  the  femur,  as  well  as  from  the  external  intermuscular 
septum.  Both  heads  blend  below  in  a  tendon,  which  is  divided 
into  two  pieces  by  the  external  lateral  ligament  of  the  knee-joint, 
and  is  inserted  into  the  head  of  the  fibula,  whilst  a  small  part  is 
prolonged  to  the  head  of  the  tibia :  from  the  tendon  a  process  is 
continued  to  the  fascia  of  the  leg. 

Uncovered  by  muscle  except  above,  where  the  gluteus  maximus 
conceals  it,  the  biceps  lies  on  the  adductor  magnus,  and  crosses 
the  great  sciatic  nerve.  To  its  inner  side  is  the  semitendinosus,  J, 
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In  the  lower  fourth  of  the  tlii^h  it  bonnds  externally  the  hollow  (' 
Die  ham,  and  fonns  the  outer  hamstring.  Between  the  external 
latiTal  ligament  of  the  knee-joint  and  the  tendon  of  insertion  t 
Bvnovial  bursa  intervenes. 

When  the  tibia  is  free  to  move  the  moscle  combines  with  the 
other  hamstrings  in  drawing  backwards  that  bone  and  flexing  tb< 
knee  ;  and  after  the  joint  has  been  bent  it  will  rotate  ont\rai\Is 
the  leg.  If  the  bones  of  the  leg  are  fixed,  it  will  assist  its  fellows 
in  propping  the  pelvis  on  the  femur ;  and  if  the  lower  limb  is 
moveable  at  the  hip,  but  immoveable  at  the  knee- joint,  the  muscle 
will  bring  do>\ii  and  back  the  raised  femnr,  thns  checking  flexiis 
of  the  lii[),  and  will  help  in  putting  bade  the  forward  leg  in  the 
process  of  walking  backwards. 

The  spmitondhiosus,  J,  is  named  from  its  long  tapering  tendon 
near  the  knee.  It  arises  from  the  ischial  tuberosity  and  the 
tendon  of  the  biceps.  Its  fibres  form  at  first  a  flat  ninscle  ;  Imt 
this  becomes  round  below,  and  ends  at  the  lower  tliird  of  the 
thigh  in  a  tendon,  which  is  inserted  into  the  inner  side  of  the 
tibia  close  below  the  gracilis  (Plate  XLvn.). 

Like  the  other  hamstrings,  it  is  covered  above  by  the  glutens 
maximus  ;  and  it  rests  on  the  semimembranosus.  To  its  outer 
side  is  the  biceps  as  far  as  the  popliteal  space.  At  the  insertion  a 
Kjiiovial  membrane  envelops  the  tendon ;  and  under  the  muscle  at 
its  ()ri*,n*n  is  placed  another  bursa  (Theile).  A  tendinous  line 
(•n)sses  the  muscle  obliquely  from  the  inner  to  the  outer  side,  so 
as  to  divide  it  into  an  upper  and  a  lower  part,  but  some  of  the 
under  fibres  pass  over  this  intersecting  band. 

Acting  from  the  pelvis  the  muscle  bends  the  knee-joint;  and 
it  will  ailerwards  rotate  in  the  leg.  The  leg  being  fixed  and  the 
hip-joint  free  to  move,  the  muscle  balances  the  pelvis.  It  will 
put  back  the  raised  femur  in  the  same  way  as  the  bieei)s. 

The  semimnnhra7\osxis,  K,  is  the  largest  of  the  hamstrin<T8,  and 
arises  by  a  tendon  from  the  ischial  tuberosity,  external  to  and 
rather  above  the  other  two  muscles.  From  this  tendon  which 
widens  and  becomes  thin  at  the  inner  edge,  but  is  thickened  and 
rounded  at  the  outer,  the  fleshy  fibres  spring,  and  form  below  a 
roundeil  belly.     Inferiorly  the  muscle  is  terminated  by  a  second 
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tendon,  which  is  inserted  into  a  groove  on  the  inner  tuberosity  of 
the  head  of  the  tibia,  and  sends  off  the  three  following  fibrous 
processes  : — one  backwards  to  join  the  capsule  of  the  knee-joint ; 
another  forwards  to  blend  with  the  internal  lateral  ligament  of 
that  joint ;  and  a  third  downwards  to  unite  with  the  fascia  cover- 
ing the  popliteus  muscle.  At  the  insertion  a  small  bursa  is  in- 
teq)osed  between  the  tendon  and  the  bone. 

Crossing  beneath  the  other  hamstrings  it  is  hollowed  out  above 
to  lodge  the  semitendinosus.  Beneath  it  is  the  adductor  magnus. 
In  the  lower  third  of  the  thigh  it  bounds  internally  the  ham,  and 
projects  into  that  hollow  so  as  to  cover  the  popliteal  vessels. 
Between  its  lower  tendon  and  the  inner  head  of  the  gastrocnemius 
is  a  large  bursa,  which  contains  oftentimes  a  thick  glairy  reddish 
fluid. 

Being  stronger  than  the  semitendinosus  it  acts  more  powerfhlly 
in  bending  the  knee-joint,  and  in  rotating  inwards  the  leg,  sup- 
posing the  tibia  to  be  the  part  moved.  In  the  standing  posture 
the  pelvis  is  propped  by  it  and  the  other  hamstrings.  In  attempts 
to  flex  the  hip-joint,  whilst  the  knee  is  kept  extended,  it  is  used 
to  check  the  elevation  of  the  femur.  In  concert  with  its  fellows 
it  will  depress  and  move  back  the  femur,  as  in  walking  backwards. 
After  the  body  has  been  bent  forwards,  as  in  stooping,  the  muscle 
will  draw  down  and  back  the  ischial  tuberosity,  and  place  the 
pelvis  in  the  erect  position. 

Addicctor  ma^jnus.  This  large  fleshy  muscle  separates  the  ham- 
strings, and  the  nerves  and  vessels  at  the  back  of  the  thigh,  from 
the  femoral  vessels  and  the  other  adductor  muscles.  Near  the 
attachment  to  the  lower  end  of  the  linea  aspera  the  femoral  ves- 
sels pass  from  before  back  through  an  aperture  in  it,  which  is 
fleshy  behind  but  tendinous  in  front  :  this  hole  is  bounded  exter- 
nally by  the  slip,  F,  which  is  fixed  for  a  short  distance  to  the 
inner  condyloid  line,  and  internally  by  the  strong  fibres,  I,  coming 
from  the  ischial  tuberosity  and  ending  in  a  tendon  to  the  inner 
condyle  of  the  femur. 

VESSELS   OF  THE  BACK  OF  THE  THIGH. 

Many  branches  of  the  profunda  pierce  the  adductor  magnus. 
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/xV/y/j//*^*  /'/  v*^  ///-c/v/i/ia.  M'jst  of  lijc  tTMfcjhss  of  tiw  pn>- 
f-.:.:;;,  z,  :/,-*.', :>j..:.'i  '<.:A  zi.'u.-fzLkz,  art  drPEacteii  lo  ihe  liaLiof 
•','.  •'..;^r.  •^:^^.:^^  i-.r;  vi'icry.r  migniia,  and  ramiiy  in  thehamr 
>.'f.r.;'^  ;  *,w.  ' '.u^Mn/'X.  '.ir,Tirfjfi';i^  rans  abore  the  addoctor. 

Initfnni  firn/mfh/,  c,  'Hi*:  iraniTerse  branch  of  this  arterr 
|/;ii.i'  .•  \^:\  f.i,t',u  \\ii;  i'/l'/o/^  of  tU*i  qnadratos  femoris,  D,  and  addactor 
thir/uir-\  f,  unt\  jijj/j,Jj';j.  the  Ijaifjijtring  miiscles  (p,  305). 

Th':  jHffoKdiiuj  arkru'.H  are  four  in  number,  and  are  derired 
fnirii  \\\i'.  \tv'A\\\M\ii  (;n  th';  front  of  the  thigh  (p.  377).  All  of  them 
l»i<ir«:  i|j<;  iMl<liiri./,r  ni;i;(riiiH  Hcar  its  attachment  to  the  femur  the 
fli»«l.  iipiMiirinjc  iMJir  tli^;  Ut\)  of  the  muscle,  and  the  last  near  the 
low'T  vui\  of  Mm'  liiicji  \\iK\m'{\ ;  and  all,  except  the  first,  arc  more 
nr  N'MM  rdfifcjilcj  l»y  IIk-  bi(u;|m.  The  first  is  marked  with  d  the 
hi'immhI  wilh  /',  iifi«I  llic  ciiliincous  part  of  the  third  with,/:  thev 
hiivtt  Ihn  (nlliiuin;.^  diHlrihiilion  : — 

Miu'h  (o\i'f-|>(,  (h<«  lirHl)  is  directed  outwards  close  to  the  linea 
HM|»oni.  and  Ihrun^di  tho  short  head  of  the  biceps  and  the  external 
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intermascular  septum  to  the  yastos  extemus  muBcIe,  in  which  it 
is  distributed,  maintaining  communications  with  its  fellows  and 
with  the  descending  branches  of  the  external  circumflex  artery. 
In  the  first  arteiy,  d,  of  the  set  there  is  a  difference  in  its  course, 
for  it  is  higher  than  the  short  head  of  the  biceps,  and  pierces  the 
gluteus  maximus.  In  its  passage  each  furnishes  a  branch  to  the 
long  head  of  the  biceps,  except  the  fourth  when  it  is  small ;  and 
as  each  artery  pierces  the  short  head  of  the  biceps  it  gives  a  small 
offset  to  that  muscle. 

A  cutaneous  branch  is  given  off  from  each  of  the  three  first ; 
and  tliis  enters  the  fat  along  the  line  of  the  intermuscular 
septum. 

Muscidar  or  anastomotic  branches  of  the  profunda.  These  are 
distinct  from  the  perforating  arteries  (p.  877),  and  pierce  the  adduc- 
tor magnus  internal  to  those  vessels.  Generally  four  in  number, 
most  of  them  are  concealed  by  the  inner  hamstrings,  but  the  two 
which  are  visible  in  the  Figure  are  marked  with  g. 

The  highest  is  placed  outside  the  line  of  the  others,  and  appears 
about  five  inches  from  the  ischial  tuberosity :  it  supplies  the 
semitendinosus  and  biceps,  and  anastomoses  with  the  internal 
circumflex.  The  remaining  three  come  out  in  a  line  through  a 
cleft  between  the  fibres  of  the  adductor,  and  about  two  inches 
from  each  other :  they  end  mostly  in  the  semimembranosus,  but 
one  or  more  may  give  offsets  also  to  the  biceps  and  semitendinosus, 
as  is  the  case  with  the  lowest  in  this  Plate.  Offsets  are  furnished 
from  them  to  the  great  sciatic  nerve. 

These  vessels  serve  the  purpose  of  maintaining  at  the  back  of 
the  thigh  conmiunications  in  the  hamstring  muscles  with  branches 
of  the  popliteal  artery.      * 

Near  the  inuer  border  of  the  adductor  magnus  some  small  cuta- 
neons  branches  issue  from  the  muscular  fibres  to  end  in  the  inte- 
guments. 

The  popliteal  artert/,  i\  continues  the  femoral  trunk  from  the 
front  to  the  back  of  the  limb,  and  is  represented  in  the  upper 
limb  by  the  lower  part  of  the  brachial  artery.  Named  from  its 
position  in  the  popliteal  space,  it  extends  from  the  opening  in  the 
adductor  magnus  to  the  lower  border  of  the  popliteus  muscle, 
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Inhere  it  divides  into  two— anterior  and  posterior  tibial  arteries. 
As  its  connections  in  the  lower  part  of  the  thigh  differ  greadj 
from  those  in  the  leg  it  may  be  divided  into  two  parts  for  the 
purposes  of  description. 

The  upper  and  longer  part,  i^  reaches  to  the  knee-joint^  and  is 
contained  in  the  popliteal  space.  It  is  placed  deeply  in  the  upper 
part  of  the  ham,  but  it  becomes  more  superficial  below  in  conse- 
quence of  the  projection  backwards  of  the  femur,  and  the  decreas- 
ing thickness  of  the  limb.  Its  direction  is  obliqne  from  the  inner 
side  of  the  femur  to  the  middle  of  the  joint.  At  first  it  is  over- 
lapped by  the  semimembranosus,  K,  as  far  as  the  condyles  of  the 
femur,  but  thence  to  the  joint  it  is  covered  by  the  teguments,  the 
fascia  lata,  and  the  fat,  and  by  veins  and  nerves.  Beneath  the 
vessel,  from  above  down,  are  placed  the  lower  end  of  the  femur, 
and  the  posterior  ligament  of  the  knee-joint.  Above  the  con- 
dyles of  the  femur  the  artery  is  nearer  the  inner  than  the  outer 
side  of  the  space ;  and  beyond  that  point  it  lies  between,  and 
close  to  the  heads  of  the  gastrocnemius  L  and  N  with  the 
plantaris. 

The  popliteal  vein,  Oy  is  closely  united  to  the  artery  throughout, 
but  it  changes  its  position  in  the  following  way  : — as  far  as  the 
condyles  of  the  femur  the  vein  is  superficial  and  external,  so  as  to 
leave  only  a  narrow  arterial  strip  visible  internally,  but  onwards 
to  the  joint  the  vein  covers  the  artery.  Over  tlie  artery  between 
the  heads  of  the  gastrocnemius  lie  the  short  saphenous  vein, 
and  cutaneous  and  muscular  branches  of  arteries,  veins,  and 
nen-es. 

Two  nerves  accomi)any  the  artery,  viz.  the  internal  popliteal 
and  the  obturator.  The  popliteal  trrflik  passes  vertically  alonir 
the  middle  of  the  limb,  from  the  upper  to  the  lower  }K)int  of  the 
ham,  and  lies  external  to,  and  much  more  suj)erficial  than  the 
bloodvessels  ;  but  between  the  condyles  of  the  femur  it  is  brou^^t 
much  nearer  to  the  vessels,  and  lower  down,  between  the  heads  of 
the  gastrocnemius,  it  is  placed  over  the  artery  and  vein.  Some 
of  the  branches  of  this  large  trunk  come  into  contact  with  the 
ai'tery : — thus  the  posterior  articular  nerve  to  the  joint,  2  crosses 
under  the  artery  ;  and  the  short  sai)henous  nerve,  4,  lies  over  the 
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bloodvessel  in  the  interval  between  the  heads  of  the  gastrocne- 
mius. Th6  obturator  nerve,  1,  runs  on  the  artery  as  far  as  the 
knee-joint,  in  which  it  ends. 

From  this  part  of  the  arterial  trunk  muscular  and  articular 
arteries  are  supplied,  the  former  coming  oflF  near  the  top  of  the 
ham,  and  the  latter  near  the  knee-joint.  All  are  so  small  in  size 
as  not  to  disturb  the  reparative  process  which  would  be  set  up  in 
the  parent  trunk  after  a  ligature  has  been  applied  to  it. 

Peadiarities,  Very  few  variations  in  the  course  and  condition 
of  the  artery,  and  in  the  suri'ounding  parts  are  met  with.  Perhaps 
the  most  noteworthy  change  in  the  artery  is  its  bifurcation  into 
the  two  tibials  opposite  the  knee-joint,  instead  of  below  that 
articulation. 

The  position  of  the  companion  vein  to  the  artery  is  in- 
constant, at  one  time  covering  more  of  that  bloodvessel  than  at 
another ;  and  not  very  unfrequently  the  vein  and  artery  change 
places. 

Ligature.  Should  circumstances  render  ligature  of  the  popli- 
teal artery  necessary,  the  spot  best  suited  for  its  application  would 
be  about  an  inch  above  the  condyles  of  the  femur,  where  there 
are  only  small  collateral  branches,  and  where  the  connections  are 
not  complicated.  The  surface  guide  for  the  first  incision  will  be 
the  line  of  direction  of  the  artery,  and  the  vessel  will  be  arrived 
at  by  cutting  vertically  down  through  the  fat  towards  the 
femur.  The  depth  of  the  vessel  may  be  diminished  during  an 
operation  by  bending  the  knee  so  as  to  relax  the  sides  of  the 
ham.  On  attempting  to  separate  the  vein  from  the  artery  it 
should  be  remembered  that  the  two  are  very  closely  united 
together,  and  that  sometimes  the  artery  is  external  to  the  vein. 

Compression.  Whilst  the  popliteal  artery  is  contained  in  the 
intermuscular  space  behind  the  knee  pressure  can  be  applied  to 
impede  the  current  of  the  circulating  fluid.  Bending  the  knee 
too,  so  as  to  make  the  calf  of  the  leg  touch  the  back  of  the  thigh, 
will  compress  to  a  certain  extent  the  artery,  and  will  control  the 
circulation  of  the  blood  in  it ;  and  this  kind  of  pressure  has  been 
employed  with  success  in  later  times  in  the  treatment  of  aneurism 
of  the  popliteal  artery. 
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Branches  of  this  part  of  the  artery.  These  consist  of  miucnk 
and  articular,  as  before  said. 

U2^}}er  muscular  branches.  Three  or  four  in  number  they  gpriitf 
fi*om  the  ix)pl  ileal  tmnk  soon  after  it  enters  the  bam :  thevmpi'ij 
the  semimembranosus  and  biceps,  but  most  enter  the  fomer 
muscle ;  and  in  those  muscles  they  communicate  with  the  per- 
forating and  muscular  branches  of  the  profunda. 

The  articular  arteries  ramify  over,  and  in  the  knee-joint  Tbcr 
are  five  in  number,  viz.  an  upper  and  a  lower  pair,  with  a  single 
central  branch,  but  only  the  upper  pair  comes  into  this  di88ecti(A. 

The  upper  pair  of  articular  branches  leave  the  sides  of  the 
])arent  trunk,  and  are  directed  over  the  femur  to  the  front  of  the 
limb.  The  external^  k,  passes  beneath  the  biceps,  and  the  internal  I 
beneath  the  adductor  magnus  and  the  other  muscles  bounding 
internally  the  ham  ;  on  the  fore  part  of  the  joint  they  end  in 
muscular  branches  to  the  triceps,  and  in  anastomotic  branches 
over  the  joint. 

The  middle  or  azygos  artery  penetrates  into  the  joint  through 
the  posterior  ligament ;  it  is  concealed  by  the  large  popUteal 
nerve. 

The  j}oplil€al  vein,  o,  has  the  same  extent,  and  the  same  con- 
nections with  surrounding  parts  as  the  artery,  but  its  position  to 
that  vessel  changes.  Between  the  heads  of  the  gastrocnemius  it 
conceals  entirely  the  arter}',  but  higher  up  the  artery  becomes 
more  and  more  uncovered,  and  at  the  opening  in  the  adductor 
magnus  the  vein  is  quite  external. 

Its  contributing  branches  are  muscular  and  articular,  corres- 
]K)uding  with  those  of  the  artery ;  and  it  receives  in  addition  the 
short  saphenous  vein,  p,  opposite  the  back  of  the  joint. 
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The  great  sciatic  nerve  and  its  two  primary  popliteal  branches 
are  continued  along  the  back  of  the  thigh  to  the  leg.  At  the 
buttock  the  ramifications  of  the  small  sciatic  nerve  come  into 
sight. 


s 
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1.  Obturator  nerve. 

2.  Posterior  articular  of  the  knee. 

3.  External  articular  of  the  knee. 

4.  Short  saphenous. 

5.  Branches  to  the  gastrocnemius. 

6.  Branch  to  the  soleus  muscle. 

7.  Peroneal  communicating  branch. 

8.  Nerve  to  short  head  of  the  biceps. 

19.  Branch  to  adductor  maguus. 
t  A  second  branch  to  the  adductor. 


10.  Muscular  branch  to  the  ham- 

strings. 

11.  Great  sciatic  nerve. 

12.  Internal  popliteal  trunk. 

13.  External  popliteal  trunk. 

14.  Small  sciatic  nerve. 

15.  Inferior  hoemorrhoidal  nerve. 

16.  Inferior  pudendal  nerve. 


The  greal  sciatic  nerve,  11,  takes  origin  in  the  sacral  plexus 
(p.  310) ;  and  after  passing  the  buttock,  it  is  continued  along  the 
back  of  the  thigh  as  far  as  midway  between  the  hip  and  knee- 
joints,  where  it  bifurcates  into  internal  and  external  popliteal. 
In  this  course  the  nerve  is  covered  above  by  the  gluteus  maximus, 
and  thence  by  the  biceps,  so  that  it  is  not  superficial  in  any  part. 
It  rests  on  the  adductor  magnus,  and  lies  along  the  outer  side  of 
the  semimembranosus.  The  point  of  splitting  of  the  nerve 
reaches  sometimes  nearer  the  knee  ;  at  others  it  takes  place  close 
to  the  origin  from  the  sacral  plexus,  one  piece  piercing  the  fibres 
of  the  pyriformis  muscle. 

Its  branches  are  furnished  to  the  neighbouring  muscles,  viz.  to 
the  hamstrings  and  the  great  adductor. 

The  branch  to  tJie  hamsiringSy  10,  leaves  the  upper  part  of  the 
trunk  in  the  thigh,  and  subdivides  into  pieces  which  enter  the 
semitendinosus,  semimembranosus,  and  the  heads  of  the  biceps. 
Occasionally  some  of  the  offsets  arise  as  separate  branches  from 
the  nerve-trunk. 

Branch  to  tJie  adductor  niagnus,  9.  This  springs  from  the  great 
sciatic  below  the  others,  and  sinks  into  the  fleshy  fibres  about 
the  middle  of  the  muscle ;  but  it  is  small  in  comparison  with  the 
size  of  the  adductor,  because  the  muscle  is  supplied  mainly  by  the 
obturator  nerve  (p.  376).  A  second  nerve,  t>  penetrates  the  fibres 
near  the  inner  border. 

The  internal  popliteal  nerve^  12,  is  the  larger  of  the  two  trunks 
derived  from  the  great  sciatic,  and  is  directed  to  the  back  of  the 
leg.  It  is  continued  through  the  middle  of  the  ham,  and  retains 
the  name  popliteal  as  far  as  the  lower  border  of  the  popliteus. 
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At  t}jo  njiper  part  of  the  bam  it  is  placed  ontside  the  line  of  the 
bl'XMlves.*»(:l&,  bat  it  gradnallj  approaches  these  near  the  kne^ 
and  conceals  them  at  the  lower  point  of  the  space.  Its  offsets  ait 
fumUhed  to  the  knee-joint,  and  to  the  tc^^ttments  and  some 
irjuf^cles  of  the  back  of  the  leg:  most  of  them  are  now  seen  at 
their  ori^pn. 

Artindar  branches.  The  posterior,  2,  arises  near  the  top  of  tfce 
ham,  and  runs  beneath  the  trunk  of  the  nerve  and  the  popliteil 
vessels  to  the  back  of  the  knee-joint :  piercing  the  posterior  liga- 
ment, it  ends  in  the  synovial  membrane. 

Another  nerve,  lower  internal,  (Plate  Liv.)  nnited  with  the  pre- 
ce<ling  or  leaving  the  trunk  below  it,  passes  under  the  trunks  d 
the  bloodvessels,  and  accompanies  the  lower  internal  articobr 
artor}'  to  the  joint. 

Branrhes  of  the  gastrocnemius^  5.  Each  head  of  the  moade 
receives  a  separate  nerve,  and  the  branch  to  the  outer  head 
sui)plies  an  offset  to  the  plantaris  muscle. 

Branch  to  the  soUus,  G.  A  rather  large  nen^e,  it  {masses  under 
the  gastrocnemius,  and  enters  the  top  of  the  soleus  (Plate  liv.). 

The  short  saphenous^  4,  is  a  nerve  for  the  tegaments  :  lying  on 
the  i)o])litcal  trunk  it  courses  over  the  gastrocnemius,  to  become 
cutaneous  below  the  calf  of  the  leg  (Plate  Liii.). 

The  external  popliteal  trunk,  13,  whilst  contained  in  the  ham 
lies  under  c<n'er  of  the  biceps  muscle ;  but  it  leaves  the  space  oppo- 
site the  level  of  the  knee-joint,  and  proceeds  behind  the  tendon  of 
the  same  muscle  to  a  jwint  below  the  head  of  the  fibula,  where 
it  ends  in  branches  for  the  front  of  the  leg.  In  the  part  of  its 
course  beyond  the  space  it  is  very  superficial,  resting  on  the 
gastrocnemius  and  soleus,  and  being  covered  by  the  integuments 
and  fascia  of  the  limb:  here  the  nerve  may  be  struck  by  a  blow 
or  injiirinl  by  a  wound  :  whilst  higher  up  it  is  protected  by  the 
overhaugiug  biceps,  which  will  serve  also  as  a  guide  to  iis 
position. 

No  muscular  branch  is  furnished  to  the  back  of  the  le<r,  but 
like  the  other  ix^plitoal  trunk  it  gives  an  articular  offset  to  the 
kmw  and  cutauivus  to  the  back  of  the  leg. 

The  external  articular  branchy  3,  leaves  the  j^rcnt  trunk  hidi 
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up  in  the  popliteal  space,  and  descends  under  cover  of  the  biceps 
muscle  nearly  to  the  condyle  of  the  femur ;  at  this  spot  it  meets 
the  upper  external  articular  artery,  and  accompanying  this  to  the 
outer  side  of  the  knee  divides  into  two  pieces  for  the  joint. 

The  peroneal  communicating  branch,  7,  is  very  variable  in  size, 
and  pierces  the  deep  fascia  near  the  upper  part  of  the  calf  of  the 
leg :  to  the  integuments  it  distributes  oflFscts,  and  joins  the  short 
saphenous  nerve  (Plate  liii.). 

Obturator  neri%  1.  The  articular  branch  of  this  nerve  begins 
on  the  fore  part  of  the  thigh  (Plate  xlvii.),  and  reaches  the  ham 
by  perforating  the  adductor  magnus  near  the  opening  for  the 
femoral  vessels.  It  is  then  directed  along  the  popliteal  vein  and 
artery,  supplying  oflPsets  to  them,  as  far  as  the  intercondyloid 
hollow  of  the  femur ;  here  it  quits  the  artery  on  the  inner  side,  and 
enters  the  joint  by  piercing  the  posterior  ligament. 

Small  sciatic  nerve,  14.  In  the  first  two  Plates  of  the  dissection 
of  the  buttock  this  nerve  has  been  more  completely  depicted  than 
in  this  Figure.  The  origin  and  separation  of  the  branches  at  the 
lower  border  of  the  gluteus  maximus  are  visible,  but  most  of  the 
limb-branches  have  been  cut  through  near  their  beginning. 


DESCRIPTION  OF  PLATE  LIII. 


The  cutaneous  vessels  and  nerves,  and  the  superficial  muscle  of 
the  back  of  the  leg,  are  represented  in  this  Illustration. 

The  skin  is  to  be  reflected  by  means  of  a  median  longitudinal 
incision  along  the  back  of  the  leg,  from  four  inches  above  the  knee- 
joint  to  the  sole  of  the  foot,  with  a  transverse  cut  at  each  end  of  it. 
In  the  fat  which  then  appears  the  superficial  nerves  and  vessels 
may  be  found  in  the  situations  pointed  out  in  the  Figure  j  though 
the  short  saphenous  nerve  does  not  come  through  the  deep  fascia 
till  half  way  along  the  leg. 
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CUTAXEOUS  KERVES  OF  THE  BACK   OF   THE  LEO. 

The  tegnmentaiT  nenre-branches  on  the  back  of  the  leg  « 
derived  from  the  iK>pliteal  tnmksy  and  from  the  small  sciatic  ifii 
anterior  crural  nerres. 

1.  Inntr    branch    ^f  the    internal  5.  Peroneal  commnDicatiiighni!^ 

mtjinrou>  of  the  thii;h.  6.  Cataneons  branch  of  the  ootcr 

2.  Intt-nial  or  long  Aa]iht:noa&  part  of  the  leg. 

3.  Small  sciatic.  7.  Internal  popliteal  tmnk. 

4.  External  or  short  saphenoas.  8.  External  popliteal  trunk. 

Infernal  cutaneous  of  the  thigh.  The  inner  branch  of  tl» 
nene,  1,  becomes  cataneons  close  above  the  knee-joint,  and 
descending  over  the  inner  belly  of  the  gastrocnemins,  reacbei 
abont  half  way  to  the  heel.  Near  the  knee  it  is  joined  bj  a  small 
branch  from  the  internal  saphenous. 

Internal  or  long  saphenous  nerve,  2,  escapes  froia  beneath  the 
sartorius  on  the  inside  of  the  knee  ;  piercing  then  the  deep  fasda, 
it  enters  the  subcutaneous  fatty  layer,  and  accompanies  the  vein  of 
the  same  name  to  the  inner  side  of  the  foot.  A  small  commimi- 
eating  bnuicli  unites  it  and  the  internal  cutaneous. 

The  small  sciatic  nerve,  3,  passing  through  the  ham,  pierces  tie 
deep  fascia  below  that  space.  When  cutaneous,  it  is  applied  to 
the  short  saplionous  vein,  and  sending  offsets  aronnd  the  vessel,  is 
continued  to  the  middle,  or  the  lower  third  of  the  leg.  Inferiork 
it  unites  with  an  offset  of  the  short  sai)henous  nerve. 

The  external  or  short  sapJienous  nerve,  4,  coming  from  the 
internal  i)opliteal  trunk  (p.  412)  courses  along  the  back  of  the 
leg  and  below  the  outer  ankle,  with  the  vein  of  the  same  name,  to 
the  outer  side  of  the  foot  and  little  toe.  In  this  course  it  lies 
beneath  the  deep  fascia  till  about  halfway  down  the  leg,  where  it 
enters  the  fat,  and  is  joined  by  the  peroneal  communicatin<» 
branch,  5.  It  distributes  offsets  to  the  integuments  of  the  leg 
below  the  calf,  and  many  branches  of  large  size  to  the  outer  side 
of  the  heel  and  foot. 

The  peroneal  communicating  branch,  5,   is  derived    from    the 
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external  popliteal  trunk :  appearing  superficial  to  the  fascia,  it 
joins  the  short  saphenous  as  soon  as  this  becomes  cutaneous.  To 
the  outer  side  of  the  leg  it  furnishes  a  considerable  cutaneous 
branch,  6,  which  reaches  two  thirds  or  more  of  the  distance  to  the 
heel :  this  nerve  may  arise  separately  from  the  external  popliteal 
trunk. 

One  or  two  other  cutaneous  nerves  for  the  upper  and  outer  part 
of  the  leg  ai*e  supplied  by  the  trunk  of  the  popliteal  nerve. 


SUPERFICIAL  VESSELS  OF  THE  BACK  OF  THE  LEG. 

Both  cutaneous  arteries  and  veins  are  found  with  the  cuta- 
neous nerves  at  the  back  of  the  leg. 


Arteries. 

a.  Trunk  of  the  popliteal. 

h.  Muscular  branch  of  popliteal. 

c.  Cutaneous  branch  viiih  short 

saphenous  nerve. 

d.  Cutaneous  branch  with  peroneal 

communicating  nerve. 
t.  Cutaneous  part  of  the  anasto- 
motic artery. 


Veins. 

g.  Trunk  of  the  popliteal. 
h.  Internal  or  long  saphenous. 
i.  External  or  short  saphenous. 
j.  Communicating  branch  between 

saphenous  veins. 
k.  Communicating    to   saphenous 

from  posterior  tibial. 


Cutaneous  arteries.  Many  of  these  perforate  the  deep  fascia  at 
intervals,  and  some  pierce  the  gastrocnemius  ;  but  the  longest  and 
largest  accompany  the  superficial  veins. 

The  branch,  c,  with  the  short  saphenous  nerve  springs  from  the 
popliteal  trunk  near  the  knee-joint,  and  accompanies  the  vein 
beneath  the  fascia  to  reach  the  integuments  below. 

The  hanch,  d,  with  the  peroneal  communicating  nerve,  begins  in 
a  muscular  branch  of  the  popliteal  trunk,  and  runs  with  an  offset 
of  the  nerve  to  the  integuments  of  the  outer  part  of  the  calf. 

A  branch  with  the  small  sciatic  nerve  is  supplied  from  the  mus- 
cular artery,  b,  and  reaches  the  integuments  below  the  upper 
third  of  the  leg. 

The  cutaneous  branch,  e,  of  the  anastomotic  appears  at  the  knee ; 
it  escapes  from  beneath  the  sartorius,  and  is  continued  onwards 
with  the  internal  saphenous  nerve. 
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Superficial  veins.  Two  in  number,  and  named  Baphenons,  thej 
begin  on  the  dorsum  of  the  foot — one  on  the  outer,  and  the  other 
on  the  inner  side. 

The  mfernal  saphenous,  A,  the  larger  of  the  two,  appears  <mly 
for  a  short  distance  on  the  inner  side  of  the  knee  and  calf  of  the 
leg.  Upwards  it  is  prolonged  to  the  thigh,  and  downwards  it  is 
continued  to  the  foot  with  the  nerve  of  the  same  name.  At  the 
knee  it  is  joined  by  branches  from  the  deep  veins. 

The  external  or  sfwrt  saplienous,  i,  begins  on  the  outer  side  of 
the  foot  in  the  venous  arch  on  the  dorsum  (Plate  LVi.).  Bending 
below  the  outer  ankle,  it  ascends  in  the  teguments  along  the 
outer  border  of  the  tendo  Achillis,  and  the  middle  line  of  the  calf 
of  the  leg  to  the  popliteal  space,  where  it  ends  by  joining  the 
popliteal  vein.  In  the  lower  half  of  the  leg  it  lies  with  the  short 
saphenous  nerve,  and  in  the  upper  half  with  the  small  sciatic 
nerve.  About  the  foot  and  heel  it  receives  many  branches  both 
superficial  and  deep  ;  higher  in  the  leg  it  is  joined  by  branches 
from  the  teguments  and  deeper  parts,  and  communicates  with  the 
internal  saphenous  vein — one  of  the  last  set  of  branches  being 

marked  with  / 
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MUSCLES  OF  THE  BACK  OF  THE  LEG. 

The  superficial  layer  of  muscles,  forming  the  projection  of  the 
calf,  is  delineated  in  this  and  the  following  Plate.  In  the  Illns- 
tration  a  view  of  the  undisturbed  condition  of  the  popliteal  space 
is  also  obtained. 


A.  I^iccps  cniris. 

B.  Scniiiuembranosus. 

C.  Scmitendinosus. 

D.  Sartorius. 

F.  Inner   head  of   the  gastrocne- 
mius. 


G.  Plantaris,  bolly  of  the  muscle. 

H.  Outer  head  of  gastrocnemius. 

I.  Tendon  of  the  plantaris. 

J.  Soleus  muscle. 

K.  Tendo  Achillis. 


) 


Popliteal  siHice.  In  this  Figure  the  intermuscular  hollow  is 
represented  as  it  appears  in  form  and  size  before  the  lateral  boun- 
daries are  disturbed.  In  Plate  Li.  the  space  is  shown  as  it  is 
usually  described. 
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As  now  seen  the  ham  measures  about  three  inches  in  length, 
and  one  and  a  half  in  width  at  the  widest  part ;  and  its  dimin- 
ished size  is  due  to  the  greater  approximation  of  the  biceps,  A, 
and  semimembranosus,  B,  over  the  hollow.  Like  the  axilla,  the 
space  extends  largely  under  the  muscles  though  it  has  but  a  com- 
paratively small  surface  opening ;  and  it  is  prolonged  upwards 
between  the  femur  and  the  hamstrings.  Tumours  in  the  space, 
projecting  under  the  muscles  bounding  laterally  the  ham,  would 
not  be  recognised  with  facility  in  consequence  of  the  coverings 
over  them. 

Vessels,  In  the  undisturbed  state  of  the  ham  the  popliteal 
vessels  are  laid  bare  only  for  a  very  short  distance.  About  an 
inch  of  the  popliteal  artery^  a,  is  visible — the  part  opposite  the 
condyle  of  the  femur,  which  comes  from  beneath  the  semimem- 
branosus, and  disappears  under  the  inner  head  of  the  gastro- 
cnemius. 

A  muscular  branch,  J,  leaves  the  trunk  of  the  artery  here,  and 
supplies  the  biceps  and  semimembranosus  :  this  furnishes  a  cuta- 
neous offset  with  the  small  sciatic  nerve. 

About  two  inches  of  the  popliteal  vein,  can  be  seen  lying  ex- 
ternal to  and  in  contact  with  the  artery :  at  this  spot  the  short 
saphenous  vein  opens  into  it. 

Nerves.  Very  unequal  parts  of  the  popliteal  nerves  appear  in 
the  hollow  of  the  ham  before  the  muscles  are  drawn  apart  from 
each  other.  About  three  inches  of  the  internal  poi:)liteal  trunk  is 
uncovered ;  but  strictly  speaking  only  an  inch  of  the  external 
popliteal,  for  the  greater  part  of  the  nerve  here  delineated  lies 
out  of  the  ham,  and  rests  on  the  gastrocnemius  and  soleus 
muscles. 

Muscles  of  the  calf  of  the  leg.  Three  muscles  form  the  calf  of 
the  leg,  viz.,  gastrocnemius,  soleus,  and  plantaris,  but  only  the 
first  is  illustrated  in  this  Figure. 

The  gastrocnemius^  the  most  superficial  of  the  muscles  of  the 
calf,  consists  of  two  halves  or  bellies,  F  and  H,  which  unite  below 
in  a  common  tendon. 

The  inner  half  of  the  muscle  is  attached  above  by  tendon 
to  the  posterior  part  of  the  inner  condyle  of  the  femur,  and  by 
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fleshy  fibres  to  the  condyloid  line  for  about  an  inch.  And  the 
outer  belly  is  fixed  also  by  tendon  to  the  outer  condyle  of  the 
femur,  viz.  to  the  upper  and  hinder  part,  but  chiefly  to  an  im- 
pression on  the  outer  surface.  Flesliy  fibres  soon  succeed  to  each 
tendon  of  attachment,  and  descend,  forming  separate  bellies 
(inner  and  outer),  to  end  in  the  wide  common  tendon. 

The  common  tendon,  broad  and  thin  abore,  where  it  receives 
the  gastrocnemius,  becomes  narrowed  below,  and  joins  that  of  the 
soleus  in  the  tendo  Achillis,  K  :  from  it  a  narrow  piece  is  pro- 
longed upwards  between  the  halyes  of  the  muscle. 

The  musolc  is  in  contact  by  one  surface  with  the  fascia  of  the 
leg ;  and  by  the  other  with  the  soleus  and  plantaris,  and  the  popli- 
teal vessels  and  the  internal  popliteal  nerve.  The  inner  half  or 
belly  is  more  prominent  than  the  outer,  and  reaches  lower  down 
the  leg.  At  its  origin  the  two  parts  of  the  muscle  limit  laterally 
the  popliteal  space. 

In  its  action  on  the  ankle  the  muscle  is  always  combined  with 
the  soleus  through  the  tendo  Achillis.  But  from  its  attachment 
to  the  femur  it  possesses  a  power  of  moving  that  bone,  which  is 
not  shared  by  the  soleus.  Supposing  the  foot  fixed,  the  gas- 
trocnemius can  draw  back  and  down  the  femur,  bending  the  knee- 
joint  at  the  same  time,  as  is  exemplified  in  stooping  to  the 
ground,  or  in  squatting.  In  walking  backwards  it  will  assist 
the  soleus,  the  knee-joint  being  kept  straight  by  the  extensors,  in 
bringing  the  limb  over  the  projected  foot. 


DESCRIPTION  OF  PLATE  LIT. 


The  soleus  and  plantaris  muscles,  and  the  lower  part  of  the 
popliteal  vessels  and  nerves,  are  laid  bare  in  this  view. 

On  cutting  through  the  heads  of  the  gastrocnemius  opposite 
tlie  knee-joint,  and  removing  that  muscle  as  far  as  the  common 
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tendon,  the  subjacent  muscles,  yessels,  and  nerves,  will  be  dis- 
played as  soon  as  the  fat  and  areolar  tissue  have  been  I'emoved. 

MUSCLES   OF  THE  CALF   OF  THE  LEG. 

The  deeper  muscles  of  the  calf,  viz.,  the  soleus  and  plantaris, 
cover  the  bones  of  the  leg ;  and  above  these,  at  the  back  of  the 
knee-joint,  lies  the  popliteus — one  of  the  deep  layer  of  muscles. 


A.  Biceps  cruris. 

B.  Seniimembranosus. 

C.  Semitendinosus. 

D.  Sartorius. 

F.  Inner  head  of  gastrocnemius. 


G.  Plantaris. 

H.  Outer  head  of  gastrocnemius. 

L  Popliteus. 

J.  Soleus. 

K.  Tendo  Achillis. 


The  plantaris,  G,  possesses  a  short  rounded  belly,  from  three 
to  four  inches  long,  and  a  narrow,  slender  tendon,  the  longest 
in  the  body.  The  muscle  arises  by  fleshy  fibres  from  the  outer 
condyloid  ridge  of  the  femur,  above  the  attachment  of  the  outer 
head  of  the  gastrocnemius.  Opposite  the  upper  edge  of  the 
soleus  the  fibres  end  in  the  tendon,  which  is  prolonged  between 
the  gastrocnemius  and  soleus  and  along  the  tendo  Achillis,  to 
be  inserted  into  the  back  of  the  os  calcis  at  the  inner  side  of,  or 
with  that  tendon. 

At  its  origin  the  muscle  appears  inside  the  external  head  of 
the  gastrocnemius,  and  forms  part  of  the  outer  boundary  of  the 
popliteal  space.  As  far  as  half  way  down  the  leg  it  is  covered 
by  the  gastrocnemius ;  but  where  this  muscle  ends  in  a  tendon 
the  plantaris  becomes  cutaneous,  and  then  lies  along  the  inner 
border  of  the  tendo  Achillis. 

Its  action  though  slight  is  similar  to  that  of  the  gastrocne- 
mius, for  if  the  foot  is  unsupported  it  will  extend  the  ankle  ;  or, 
the  foot  being  fixed,  it  will  help  to  bqnd  the  knee,  as  in  stooping. 

The  soleus,  J,  the  deepest  muscle  of  the  calf,  is  named  from 
its  flattened  and  widened  form.  It  is  attached  to  both  bones  of 
the  leg,  viz.,  to  the  head  and  upper  third  (sometimes  half)  of  the 
posterior  surface  of  the  fibula,  to  the  oblique  line  across  the 
posterior  surface  of  the  tibia,  as  well  as  to  the  middle  third  of 
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the  hinder  border  of  this  bone.  And  between  the  two  hemes 
is  connected  with  a  tendinous  band,  which  bridges  over  tl 
popliteal  TosBela  and  uencs.  About  midway  between  the  kn 
and  the  heel  the  fleshy  fibres  end  in  a  tendon  which  blends  vi 
that  of  the  gnstrocncmiiis. 

On  the  cntoDcous  Eurface  rest  the  plantans  and  gastrocnemin 
and  underneath  the  soleus  are  the  deep  muscles  of  the  1^,  wi 
the  main  blood-resBcls  and  nerve  of  the  limb.  The  fibaj 
attachment  is  thick  and  fleshy,  and  the  tibial,  thinner  than  t 
other,  is  aponeurotic  on  the  under  anrface  (Plate  lt.).  Paral 
to  the  np{icr  border  is  the  poplitcus  miiscle,  I. 

The  Tetulo  AchilUs,  E,  is  formed  by  the  anion  of  the  apooe 
roses  of  the  goBtrocnemius  and  solens  about  half  wa^  down  t 
leg.  At  its  upper  end  it  measures  abont  three  inches  in  widi 
and  is  thin,  but  it  gradually  tapers  downwards,  becoming  thick 
and  rounded  near  the  heel ;  and  finally  it  is  inserted  by  a  son 
vhat  nidenod  part  into  the  lower  half  of  the  posterior  eurfa 
of  the  OS  calcis.  In  Plato  lt.  a  bursa  is  shown,  separating  t 
tcndtm  &om  the  upper  port  of  the  bone.  Comparatively  snp 
ficial  throughout,  it  is  covered  only  by  the  tegamcnts  and  t 
<1g<.'p  fascia ;  and  along  the  outer  side,  below,  are  placed  tlie  she 
Miplienous  vein  and  nerve. 

In  dcfurtnity  of  the  foot  with  elevation  of  the  heel,  divisii 
of  the  tendon  is  needful  to  allow  the  oe  calcis  to  be  put  in  couta 
with  tlic  ground.  In  the  execution  of  this  operation  the  cuKii 
iustranieut  is  entered  beneath  the  tendon  about  an  inch  abo 
the  heel,  and  on  the  inner  side;  and  the  tendon  being  put  on  tl 
stretch  by  forcible  flexion  of  the  ankle,  the  knife  is  carri< 
outwards  through  it,  with  a  sawing  movement,  care  being  taki 
not  to  divide  the  integuments  as  the  last  parts  of  tlie  tendon  a 
cut  through. 

Sometimes  the  tendon  is  niptured  across  in  the  living  body  t 
the  forcible  and  sudden  action  of  the  fleshy  fibres.  When  th 
accident  Impix'us,  the  broken  ends  are  separated  widely,  the  nppi 
fragment  being  raised  l^y  tlic  conti-actiou  of  the  fleshy  bcllie 
and  the  lower  piece  being  depressed  by  the  descent  of  the  i 
cnlcif  thivngh  flexion  of  tlie  nukle.     With  the  view  of  apuroi 
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mating  the  ends,  the  heel  should  be  raised  by  forced  extension 
of  tlie  ankle,  and  the  knee  should  be  bent  to  relax  the  gastro- 
cnemius ;  by  the  adoption  of  the  position  here  indicated,  the 
upper  end,  which  is  liable  to  the  greatest  displacement,  may  be 
more  readily  depressed  towards,  and  retained  near  the  lower 
fragment  by  a  bandage  on  the  leg. 

Use  of  the  gaslrocnemius  and  soleus.  These  muscles  raise  the 
OS  calcis,  and  in  this  way  extend  the  ankle.  Should  the  toes 
rest  on  the  ground,  so  as  to  render  the  foot  immoveable,  the 
muscles  can  still  raise  the  heel  with  the  weight  of  the  body,  as 
in  the  different  kinds  of  progression,  or  in  standing  on  the  toes. 

If  the  lower  attachment  becomes  the  fixed  jwint  the  soleus 
can  render  the  leg-bones  steady  on  the  foot,  and  the  gastro- 
cnemius and  plantaris  will  support  the  knee-joint,  as  in  the 
straightened  state  of  the  limb  in  standing.  During  stooping  to 
the  ground  the  gastrocnemius  and  plantaris  will  assist  in  bending 
the  knee ;  and  in  the  act  of  rising  from  that  posture  the  soleus 
brings  back  the  bones  of  the  leg  over  the  astragalus. 

Before  the  foot  reaches  the  ground  in  walking  backwards  the 
muscles  point  the  toes;  and  after  the  sole  touches  the  ground 
they  incline  back  the  slanting  limb  over  it. 

LOWER  PART  OF  THE  POPLITEAL  VESSEI^. 

The  part  of  the  popliteal  vessels  here  referred  to  extends  beyond 
the  limits  of  the  ham,  and  is  laid  bare  by  reflecting  the  gastro- 
cnemius. 


a.  Popliteal  artery. 

b.  Upper  muscular  branch. 

c  Branch  to  inner  head  of  the  gas- 
trocnemius. 

d.  Branch  to  outer  head  of  the  gas- 
trocnemius and  the  plantaris. 


e.  Lower  external  articular  artery. 

/.  Lower  internal  articular  artery. 

g.  Branch  to  the  soleus. 

h.  Popliteal  vein. 

y.  Internal  saphenous  vein. 

At.  External  saphenous  vein,  cut. 


Popliteal  artery,  a.  The  part  of  this  artery  which  is  now 
visible  extends  from  the  knee-joint  to  the  lower  border  of  the 
popliteus  muscle,  I.  Covered  by  the  gastrocnemius  (now  reflected), 
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it  is  crossed  near  the  ending  hj  the  small  tendon  of  the  plw 
tans,  and  its  point  of  splitting  into  the  tibials  is  concealed  h 
the  soleus,  J.    Beneath  it  lies  the  popliteus,  I. 

Superficial  and  close  to  the  artery  is  the  popliteal  vein,  whid 
gradually  inclines  inwards,  so  as  to  be  placed  altogether  insid 
at  the  lower  border  of  the  popliteus. 

The  internal  popliteal  nerre,  coursing  along  the  blood-veflsel 
changes  its  position  to  the  artery  in  the  same  manner  as  th( 
vein ;  for  opposite  the  back  of  the  knee-joint  it  lies  between  th< 
vessel  and  the  surface,  but  is  internal  to  the  artery  at  the  lowe 
border  of  the  popliteus. 

Branches.  From  this  part  of  the  popliteal  arise  the  lowc 
muscular  offsets,  and  the  lower  pair  of  articular  arteries. 

The  lower  muscular  branches  are  furnished  to  the  muscles  o 
the  calf,  viz.,  gastrocnemius,  soleus,  and  plantaris. 

Branches  to  the  gastrocnemius^  c  and  d.  Two  in  number,  th^ 
are  named,  commonly,  sural.  The  artery,  r,  enters  the  inne 
fleshy  belly  of  the  muscle ;  and  the  vessel,  dy  ramifying  in  tb 
outer  belly,  gives  a  small  offset  to  the  plantaris. 
n  Branch  to  tlie  soleus^  \  Accompanying  the  nerve  of  the  sami 
^  name,  it  pierces  the  upper  part  of  its  muscle  at  the  cntaneoui 
aspect. 

The  lower  pair  of  articular  arteries  are  directed,  one  outwards 
the  other  inwards,  to  the  front  of  the  knee-joint. 

The  outer y  e,  runs  above  the  head  of  the  fibula  and  beneati 
the  external  lateral  ligament,  to  the  outer  part  of  the  knee 
where  it  anastomoses  with  the  other  articular  arteries  over  th< 
joint. 

The  inner,  /,  lying  at  a  lower  level  than  its  fellow,  passei 
beneath  the  internal  lateral  ligament  to  the  inner  side  of  tin 
articulation,  and  terminates  like  the  other.  A  small  articulai 
nerve  takes  the  same  course. 

The  popliteal  vein,  h,  begins  by  the  union  of  the  anterior  and 
posterior  tibial  veins  at  the  spot  where  the  artery  ends.  Internal 
to  the  artery  at  first,  it  becomes  afterwards  superficial,  and  then 
external,  as  before  said.  The  branches  joining  it  in  this  part  arc 
the  same  as  those  of  the  artery. 
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POPLITEAL  NERVES. 


These  nerves  and  most  of  their  branches  have  been  illustrated 
in  preceding  Plates,  but  some  of  the  muscular  offsets  of  the 
internal  nerve  may  be  now  observed  more  completely  after  the 
removal  of  the  gastrocnemius. 


1.  Internal  popliteal  trnnk. 

2.  External  popliteal  trunk. 

3.  Branch  of  inner  head  of  the  gas- 

trocnemius. 

4.  Branch  of  outer  head  of  the  gas- 

trocnemius. 


5.  Branch  of  the  plantaris. 

6.  Branch  of  the  soleus. 

7.  Lower  internal  articular  branch. 

8.  Short  saphenous  (origin). 

9.  Branch  of  the  popliteus. 

10.  Short  saphenous  (lower  end). 


Internal  popliteal  trunk,  1.  The  muscular  branches  of  this 
nerve  are  furnished  to  the  muscles  of  the  calf  and  the  popliteus. 
The  nerves  to  the  superficial  muscle  of  the  calf,  viz.,  the  gas- 
trocnemius, have  been  before  noticed  (Plate  Liii.). 

The  branch  to  the  plantaris  muscle,  5,  is  an  oflfset  of  the  nerve 
to  the  outer  head  of  the  gastrocnemius;  it  enters  the  fleshy 
fibres  of  its  muscle  with  a  small  twig  of  an  artery. 

The  branch  to  the  soleus,  6,  descends  beneath  the  gastrocne- 
mius, and  divides  into  pieces  which  penetrate  the  muscle  near 
the  upper  attachment  to  the  bones  of  the  leg,  and  at  the  super- 
ficial aspect. 

The  branch  to  the  popliteus,  9,  arises  opposite  the  knee-joint, 
and  passes  beneath  the  plantaris  to  the  lower  border  of  its 
muscle :  at  this  point  it  bends  round  the  edge  of  the  popliteus, 
and  enters  the  under  surface. 

Lower  internal  articular  nerve,  7,  which  is  shown  at  its  origin 
in  Plate  Ln.,  appears  from  beneath  the  popliteal  vessels,  and 
passes  along  the  upper  border  of  the  popliteus  muscle  with  t6e 
artery  of  the  same  name;  it  then  runs  beneath  the  internal 
lateral  ligament  to  the  fore  part  of  the  knee,  where  it  pierces  the 
capsule  of  the  joint. 

External  popliteal  trunk,  2.  Nearly  the  same  view  of  this 
nerve  is  given  in  this  as  in  the  preceding  Plate.  Inferiorly  it 
passes  beneath  the  peroneus  longus,  and  divides  between  that 
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muscle  and  the  fibula  into  its  tenninal  branches  for  the  fore  port 
of  tlic  leg,  viz.,  recurrent  articular,  muflcnlo-cutaneoiLBy  and  ante- 
rior tibial. 


DESCRIPTION  OF  PLATE  LV. 


Tlie  deep  muscles,  vessels,  and  nerves  of  the  back  of  the  leg  are 
exhibited  in  this  Plate. 

The  dissection  for  this  view  will  be  prepared  by  reflecting  the 
muscles  of  the  calf,  and  removing  the  fascia  and  fat  which  then 
come  into  si»^ht.  An  aponeurosis  covering  the  central  mnscle  h 
to  be  divided  longitudinally,  and  to  be  thrown  inwards  and  out- 
wards with  fibres  of  the  two  lateral  muscles  attached  to  it. 


DEEP  MUSCLES  OF  THE  BACK   OF  THE  LEG. 

In  this  group  there  are  four  muscles :  three  are  prolonged  U 
the  foot  and  extend  the  ankle  as  they  pass  by  ;  and  the  fourth 
crossing  behind  the  knee,  flexes  this  joint. 


A.  Popliteus. 

B.  Fibular  origin  )    . ,,        , 

/-.    mi  •  1     .  •      f  01  the  soleos. 

C.  Tibial  ongin    ) 

D.  Flexor  loiigiis  i>ollicis. 

E.  Flexor  lougus  digitorum. 


F.  Tibialis  posticus. 

G.  Tendo  Acliillis,  cut. 

H.  Peroneal   muscles    covered    b 
fascia. 


The  jwplitcus  muscUy  A,  intervenes  between  the  contiguous  end 
of  the  femur  and  tibia,  crossing  behind  the  knee-joint.  It  arise 
within  the  capsule  of  the  joint  by  a  tendon  which  is  fixed  to  th 
fore  part  of  a  groove  on  the  outer  condyle  of  the  femur ;  and  out 
side  the  capsule,  by  fleshy  fibres  attached  to  the  posterior  li^^ 
ment.  The  muscle  is  thin  and  fleshy,  and  is  inserted  below  tlu 
head  of  the  tibia  into  an  impression  on  the  posterior  surface  ol 
the  bone. 
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A  special  aponeurosis  covers  the  muscle,  and  separates  it  from 
other  parts.  Towards  the  surface  it  is  concealed  by  the  gastro- 
cnemius and  plantaris ;  and  is  crossed  by  the  popliteal  vessels 
and  the  internal  popliteal  nerve.  Beneath  it  is  the  tibio-peroneal 
joint  with  the  upper  end  of  the  tibia.  Along  part  of  the  upper 
border  run  the  lower  internal  articular  vessels  and  nerve ;  and 
contiguous  to  the  lower  edge  is  the  soleus  muscle.  The  tendon  of 
origin  within  the  capsule  of  the  knee  is  surrounded  by  the  synovial 
membrane  in  the  same  way  as  the  biceps  is  incased  in  the  shoulder- 
joint. 

By  the  contraction  of  the  muscle  the  tibia  will  be  moved  back- 
wards towards  the  femur,  producing  flexion  of  the  knee ;  and 
after  the  joint  has  been  bent  the  popliteus  can  turn  in  the  tibia, 
so  as  to  give  rise  to  rotation  inwards. 

The  flexor  longus  polliciSy  D,  is  the  most  external  of  the  three 
muscles  entering  the  foot.  Placed  over  the  fibula,  it  takes  origin 
from  the  posterior  surface  of  that  bone  below  the  soleus,  except 
about  an  inch  inferiorly  ;  its  fibres  are  further  attached  internally 
to  an  aponeurosis  covering  the  tibialis  posticus,  and  externally  to 
the  fascia  separating  it  from  the  peronei  muscles.  Near  the  ankle 
the  muscle  ends  in  a  tendon,  which  is  continued  to  the  foot 
through  a  separate  compartment  in  the  annular  ligament,  and 
along  a  groove  in  the  astragalus  ;  its  further  course  through  the 
foot  to  the  great  toe  is  shown  in  Plate  lvi. 

The  upper  part  of  the  muscle  is  covered  by  the  soleus  ;  and  the 
lower,  wliich  lies  outside  the  tendo  Achillis,  is  in  contact  with  the 
deep  fascia.  The  muscle  rests  on  the  fibula,  its  length  of  attach- 
ment to  the  bone  varying  with  that  of  the  soleus,  and  it  conceals 
in  part  the  tibialis  posticus.  In  its  fibres  are  contained  the 
peroneal  vessels.  By  the  outer  border  it  is  contiguous  to  the 
peronei  muscles,  only  fascia  intervening ;  and  by  the  inner  edge  it 
touches  the  posterior  tibial  nerve  for  its  lower  two  thirds,  but 
this  connection  has  been  destroyed  by  the  displacement  of  the 
muscle. 

With  the  foot  hanging  the  first  action  of  the  muscle  will  be 
employed  in  bending  the  great  toe,  and  the  next  in  extending  the 
ankle.    When  the  foot  is  fixed  this  flexor  assists  the  special  ex- 
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toisors  of  the  ankle  in  walking,  and  the  flexor  longns  digitonnn 
in  standing  on  the  toes. 

If  the  lower  end  of  the  mnscle  becomes  the  fixed  point  the 
fibula,  when  placed  in  front  of  the  astragalus,  will  be  brought 
backwards  into  the  position  of  a  right  angle  to  the  foot,  as  is  seen 
in  rising  from  a  stooping  posture,  and  in  walking  backwards. 

The  flexor  lojigus  digitorumy  E,  lies  on  the  tibia,  and  is  the 
most  slender  of  the  muscles  in  the  deep  layer  at  the  back  of 
the  leg.  It  arises  from  the  posterior  surface  of  the  tibia, 
beginning  at  the  attachment  of  the  soleus,  and  extending  to  three 
inches  from  the  lower  end  ;  and  some  fibres  are  connected  exter- 
nally to  the  aponeurosis  covering  the  tibialis.  Near  the  ankle  the 
muscle  ends  in  a  tendon,  which  passes  behind  that  of  the  tibialis 
through  a  separate  sheath  in  the  annular  ligament,  and  entering 
the  foot  ends  in  tendons  for  the  four  outer  toes  (Plate  lvi.). 

In  the  leg  this  flexor  is  placed  beneath  the  soleus  for  half  its 
length,  but  the  rest  of  the  muscle  projects  inside  the  tendo 
Achillis  and  supports  the  tibial  vessels.  By  the  under  surface  it 
touches  the  tibia,  but  about  three  inches  from  the  inner  malleolus 
it  is  separated  from  that  bone  by  the  intervention  of  the  tibialis 
posticus.  Along  the  outer  edge  lie  the  tibial  vessels  for  about  the 
upper  half  of  its  length,  but  below  that  point  it  projects  outwards 
bevond  the  vessels. 

The  foot  being  moveable  the  long  flexor  will  bend  the  four  outer 
toes,  and  extend  afterwards  the  ankle.  If  the  foot  rests  on  the 
ground,  so  that  the  toes  are  rendered  immoveable,  the  muscle  will 
be  united  in  its  action  with  the  preceding  flexor  to  raise  the 
weight  of  the  body,  as  in  standing  on  the  toes,  or  in  walking. 

Supposing  the  tibia  placed  in  front  of  the  astragalus,  as  in 
stooping,  the  muscle  acting  from  below  will  assist  in  bringing  that 
bone  to  a  right  angle  with  the  foot. 

The  tibialis  posticus,  F,  is  the  central  muscle  of  the  deep  laver, 
and  covers  the  membrane  between  the  bones.     It  has  a  wide 

origin  from  the  interosseous  membrane,  the  tibia,  and  the  fibula ; 

viz.,  from  all  the  membrane  except  an  inch  below  ;  from  a  special 
surface  on  each  bone,  which  is  contiguous  to  the  membrane,  and 
reaches  down  as  far  as  two  inches  from  the  malleolus  ;  and  some 
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fleshy  fibres  are  also  attached  to  the  aponenrosis  coYering  the 
surface.  Inferiorly  the  muscle  passes  between  the  tibia  and  the 
flexor  longus  digitorum ;  and  its  tendon  is  transmitted  to  the 
foot  through  the  inner  space  of  the  annular  ligament,  lying  next 
the  tibia  in  the  groove  in  the  inner  malleolus.  Its  insertion  into 
the  scaphoid  and  other  bones  of  the  foot  appears  in  Plate  LVii.  Fig.  2, 

Situate  between  the  flexors  of  the  digits,  the  tibialis  is  covered 
by  the  thin  aponeurosis  which  is  fixed  into  the  leg-bones,  and 
superficial  to  all  is  the  soleus :  on  it  lie  the  tibial  vessels  and  nerve 
for  the  upper  half.  Beneath  it  is  the  interosseous  membrane. 
Superiorly  there  is  an  interval  between  its  attachments  to  the 
bones,  through  which  the  anterior  tibial  vessels  pass  ;  and 
inferiorly  the  muscle  is  directed  inwards  beneath  the  flexor  longus 
digitorum. 

Should  the  foot  be  free  to  be  moved  the  tibialis  posticus  will 
draw  it  backwards  so  as  to  extend  the  ankle,  and  will  direct  inwards 
the  great  toe  at  the  same  time.  If  the  foot  rests  on  the  ground, 
the  muscle  uniting  in  its  action  with  the  tibialis  anticus  will 
raise  the  inner  edge,  as  in  standing  on  the  outer  border  of  the  foot. 

When  the  bones  of  the  leg  slant  forwards,  as  in  stooping,  the 
muscle  taking  its  fixed  point  below  will  combine  with  the  deep 
flexors  of  the  digits  in  bringing  back  the  tibia  over  the  astragalus 
as  the  leg  is  straightened. 

DEEP  VESSELS  OF  THE  BACK  OF  THE  LEO. 

At  the  back  of  the  leg  as  on  the  front  of  the  forearm  the  main 
artery  of  the  limb  bifurcates  just  beyond  the  joint,  and  from  the 
chief  of  the  two  pieces  into  which  it  splits  is  given  a  third  artery, 
so  that  in  each  member  there  exists  one  main  blood-vessel  where 
there  is  a  single  bone,  and  three  where  there  are  two  bones. 


Arteries. 

a.  Popliteal  trunk. 

b.  Lower  external  articular. 

c.  I^wer  internal  articular. 

d.  Anterior  tibial  trunk. 
c.  Peroneal  trunk. 

/.  Continuation  of  peroneal, 
jr.  Posterior  tibial  trunk. 


Veins. 
k.  Popliteal  trunk. 
I.  Peroneal  venee  comites. 
n.  Vense  comites,  potiterior  tibial. 
0.  Communicating    from    deep   to 

superficial  veins. 
p.  Internal  saphenous. 
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The  anterior  tibial  artery,  <f,  is  one  of  the  two  tmnks  into  which 
the  i)opliteaI  splits  at  the  lower  border  of  the  poplitens  mnscle ; 
it  passes  above  the  interosseus  membrane  to  the  front  of  the  leg, 
and  its  anatomy  is  illustrated  in  Plate  LVin. 

The  posterior  tibial  artery,  g,  the  other  trunk  obtained  from  the 
division  of  the  popliteal,  extends  to  the  sole  of  the  foot,  and  ends 
in  the  plantar  arteries.  It  is  limited  by  the  lower  border  of  the 
popliteus  in  one  direction,  and  by  the  lower  edge  of  the  internal 
annular  ligament  in  the  other.  On  the  surface  of  the  limb  its 
position  would  be  indicated  by  a  line  from  the  centre  of  the  knee- 
joint  to  a  point  midway  between  the  heel  and  the  ankle.  The 
upper  half  of  the  vessel  lies  deeply,  and  the  lower  is  comparatively 
superficial. 

UjTper  Mlf.  Placed  beneath  the  soleus,  as  is  seen  in  the  pre- 
ceding Plate,  it  rests  on  the  tibialis  posticus,  f.  Close  to  it  inter- 
nally is  the  flexor  longus  digitorum,  and  lying  outside  it  near  the 
termination  is  the  flexor  longus  poUicis. 

Companion  veins  course  along  the  sides  of  the  artery,  and  join 
across  it  at  short  distances. 

The  large  posterior  tibial  nerve  lies  close  to  the  artery  :  at  the 
upper  end  it  is  internal,  but  it  becomes  external  to  that  vessel 
below  the  origin  of  the  peroneal  artery ;  and  it  keeps  afterwards 
the  same  position. 

Lower  half.  Below  the  middle  of  the  leg  the  soleus  ends 
in  its  tendon,  and  the  artery  gradually  inclining  inwards  comes 
to  lie  between  the  tendon  and  the  edge  of  the  tibia.  Here 
it  is  covered  by  the  deep  fascia  and  teguments,  and  lies  on 
the  flexor  longus  digitorum  and  the  end  of  the  tibia  :  on  its 
outer  side  is  placed  the  flexor  longus  pollicis  as  in  the  upper 
part. 

The  venae  comites  and  the  posterior  tibial  nerve  have  the  same 
position  to  this  as  to  the  upper  half. 

Between  the  heel  and  the  ankle  the  artery  passes  under  tlie 
internal  annular  ligament  and  over  the  ankle  joint ;  and  it  divides 
at  the  lower  border  of  that  band  into  the  two  plantar  arteries. 
Internal  to  it  in  this  spot  lies  the  tendon  of  the  long  flexor  of  the 
toes,  and  external  and  nearer  to  it,  the  tendon  of  the  long  flexor 
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of  the  great  toe.    The  companion  veins  and  nerve  have  the  same 
position  as  above. 

Size  aiid  position  of  the  branches.  Numerous  small  branches, 
chiefly  muscular,  arise  at  intervals  along  the  artery ;  bnt  about 
one  inch  and  a  half  from  the  beginning  springs  the  large  pero- 
neal trunk,  and  near  the  ankle-joint  a  branch  of  intermediate  size 
(communicating)  leaves  it. 

Ligature  of  the  artery.  In  the  living  body  the  artery  is  not 
likely  to  need  tying  except  in  the  case  of  a  wound  of  the  leg  or 
foot,  and  reference  will  be  afterwards  made  to  those  states ;  but 
the  placing  a  ligature  on  the  vessel  in  the  dead  body  may  be 
practised  in  both  the  upper  or  deep,  and  the  lower  or  super- 
ficial part. 

In  the  upper  half  Where  the  posterior  tibial  is  covered  by  the 
soleus  it  may  be  reached  in  the  following  way : — A  longitudinal 
incision  about  four  inches  long  is  to  be  carried  through  the  in- 
teguments and  deep  fascia  at  the  distance  of  an  inch  behind  the 
edge  of  the  tibia  :♦  this  cut  should  lie  behind  the  internal  saphe- 
nous vein,  and  near  the  edge  of  the  gastrocnemius  (Plate  Liu.), 
Should  this  last  muscle  come  into  sight  it  is  to  be  turned  aside, 
and  tlie  soleus  which  then  appears  is  to  be  cut  through  for  the 
whole  length  of  the  superficial  incision  ;  whilst  this  step  is  being 
executed  the  ankle  is  to  be  extended  with  the  view  of  relaxing  the 
muscle,  and  as  the  fleshy  fibres  are  divided  an  aponeurosis  on  the 
under  surface  shows  itself.  On  carefully  cutting  tlu*ough  this 
aponeurotic  part,  and  a  thin  piece  of  the  deep  fascia  under  it,  the 
blood  vessels  will  be  arrived  at  immediately  beneath,  though 
external  to  the  line  of  the  incision. 

To  find  the  artery,  look  for  the  posterior  tibial  nerve,  which 
lies  on  the  outer  side  of,  and  may  be  taken  as  the  deep  guide  to 
the  vessel. 

Only  a  ver}'  thin  sheath  encloses  the  vessels ;  and  in  opening 
and  detaching  it  care  should  be  taken  of  the  vena  comites. 

*  If  the  cut  is  made  near  the  edge  of  the  tibia,  with  the  view  of  separating 
this  muscle  from  the  bone,  as  is  sometimes  recommended,  the  student  is  apt 
to  detach  also  the  deep  ilexor  of  the  toes,  and  to  experience  some  difficulty  ia 
finding  the  interval  between  the  muscles. 
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In  passing  the  ligature  let  the  anenrism  needle  be  moved  fnm 
right  to  left,  and  without  including  the  reins. 

Occasionally  no  artery  may  be  met  with,  for  it  may  be  wanting 
in  this  part  of  the  leg. 

In  th$  lower  half.  Where  the  posterior  tibial  is  nncovered  br 
muscle  the  surface  line  before  given  will  serve  as  the  soperficiil 
guide  to  its  position.  A  cut  about  two  inches  and  a  half  long  is 
to  divide  the  teguments  in  that  line  :  some  branches  of  the  internal 
saphenous  vein  and  nerve  will  probably  be  cut  throngh  in  this 
stage,  but  the  knife  should  be  used  far  enough  back  to  be  deir 
of  the  trunk  of  the  vein.  Nextly  the  deep  fascia  of  the  limb  is  to 
be  incised  on  a  director  or  without,  according  to  the  skill  of  the 
operator. 

Beneath  the  fascia  the  posterior  tibial  nerve  may  be  recc^ised, 
and  it  will  serve  as  the  guide  to  the  arteiy  in  the  wound  :  to  the 
inner  side  of  the  nerve  lie  the  blood-vessels. 

When  opening  the  sheath,  and  passing  the  thread  aronnd  the 
vessel,  the  same  precautions  are  to  be  taken  as  in  ligature  of  tlte 
artery  higher  up. 

Wounds  of  the  artery  are  more  likely  to  happen  to  the  lower 
part  of  the  leg  where  the  vessel  is  near  the  surface  than  where 
it  is  covered  by  the  soleus  muscle.  If  the  injury  has  its  seat  in 
the  lower  half  of  the  leg  the  wound  may  be  enlarged,  and  two 
ligatures  may  be  applied  to  the  blood-vessel  so  as  to  arrest  the 
flow  of  blood  from  each  end.  But  if  the  artery  is  opened  through 
the  soleus  the  depth  will  increase  greatly  the  difficulty  of  findin*' 
the  bleeding  vessel  in  the  bottom  of  the  wound.  In  this  case 
some  surgeons  have  recommended  that  the  wound  should  be 
enlarged,  and  that  the  vessel  should  be  tied,  as  before  said ; 
but  others  would  prefer  to  try  the  effect  of  pressure  applied  to 
the  wound  and  the  main  blood-vessel  of  the  limb  before  under- 
taking so  difficult  an  operation. 

Branches  of  the  posterior  tibial.  With  the  exception  of  the 
large  peroneal  artery  the  other  branches  are  small  in  size. 

Muscular  branches  arise  from  both  sides  of  the  trunk  all  the 
way  along  :  two  or  three  are  supplied  to  the  fibular  and  tibial 
attachments  of  the  soleus ;  and  the  larger  of  these  pierces  the 
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tibial  part)  and  ramifies  on  the  head  of  the  tibia  and  the  inner 
side  of  the  knee-joint.  The  remaining  offsets  enter  the  tibialis 
posticus  and  the  flexors  of  the  digits. 

Cutaneous  offsets.  Some  small  branches  pierce  the  fascia  in  the 
lower  half  of  the  leg,  and  end  in  the  teguments  (Plate  liii.)  :  one 
or  two  of  this  set  arising  near  the  ankle,  run  with  the  cutaneous 
plantar  nerve,  7,  to  the  sole  of  the  foot. 

Nutritions  of  the  shaft  of  the  tibia.  It  is  derived  from  one  of  the 
upper  muscular  branches,  and  pierces  the  fibres  of  the  tibialis 
posticus  to  enter  the  canal  on  the  posterior  surface  of  the  bone. 

A  communicating  branch  is  directed  transversely  outwards  across 
the  lower  end  of  the  tibia  to  join  with  a  like  offset  from  the 
peroneal  artery  ;  it  is  concealed  by  the  flexor  longus  pollicis. 

The  articular  branches  arise  from  the  artery  opposite  the  ankle- 
joint,  and  are  distributed  to  that  articulation. 

The  vencb  comites,  n,  of  the  posterior  tibial  artery  lie  one  on 
each  side  of  that  vessel,  over  which  they  are  united  by  cross 
pieces :  they  have  the  same  extent  as  the  artery,  viz.,  from  the 
lower  border  of  the  popliteus  to  the  foot.  Above,  they  unite  with 
the  companion  veins  of  the  anterior  tibial  artery  to  form  the  pop- 
liteal vein.  At  the  lower  part  of  the  leg  they  are  thick  and  strong. 

The  peroneal  artery,  «,  is  the  largest  branch  of  the  posterior 
tibial,  and  arises  one  inch  and  a  half  from  the  beginning  of  that 
trunk.  To  reach  the  fibula  it  passes  between  the  soleus  and  the 
tibialis  posticus ;  and  it  is  then  continued  along  that  bone,  con- 
tained in  the  fibres  of  the  flexor  pollicis.  Much  diminished  in 
size  at  the  lower  part  of  the  interosseus  membrane,  the  vessel,/, 
is  continued  behind  the  external  malleolus  to  the  outer  side  of 
the  heel ;  here  it  ends  in  branches,  of  which  some  supply  the  foot, 
and  others  anastomose  with  ofisets  of  the  posterior  tibial,  and 
external  plantar  and  tarsal  arteries. 

Two  companion  veins  run  with  the  artery,  and  the  nerve  to  the 
flexor  pollicis  lies  on  it  oftentimes. 

Its  branches  are  muscular  and  communicating,  but  they  are 
concealed  by  the  flexor  pollicis. 

Muscular  branches  enter  the  muscles  with  which  it  is  in  con- 
tact, viz.,  soleus,  tibialis,  and  flexor  poUicisi;  and  some  wind  round 
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the  outside  of  the  fibula,  lying  in  grooves  in  the  bone,  to  reach 
the  peronei. 

The  nutritive  artery  of  the  hone  is  furnished  by  one  of  the  mn>- 
cular  branches,  and  enters  the  aperture  in  the  shaft  of  the  fibula, 
after  piercing  the  tibialis :  it  is  smaller  than  the  artery  to  the 
tibia. 

Communicating  branches.  Two  in  number,  anterior  and  pos- 
terior, they  serve  the  purpose  of  anastomosing  with  the  -anterior 
and  posterior  tibial  arteries. 

The  anterior  passes  to  the  front  of  the  leg  throngh  an  aperture 
in  the  lower  part  of  the  interosseous  membrane,  and  is  commonly 
nsLmei  anterior  peroneal  It  is  continued  to  the  dorsnm  of  the 
foot  on  the  outer  side,  and  some  of  its  offsets  anastomose  with 
the  exteraal  malleolar  and  tarsal  arteries.  When  the  anterior 
tibial  trunk  is  unusually  small,  or  is  wanting  on  the  foot^  this 
communicating  branch  is  proportionally  augmented,  taking  the 
place  of  the  deficient  artery  in  the  one  case,  and  assisting  the 
smaller  trunk  in  supplying  the  foot  in  the  other  condition. 

The  posterior  communicating  lies  beneath  the  flexor  poUicia. 
opposite  the  lower  end  of  the  tibia,  and  unites  with  a  similar 
branch  of  the  posterior  tibial  (p.  431).  Sometimes  there  is  a 
second  communicating  artery  lower  down.  If  the  trunk  of  the 
posterior  tibial  is  absent  in  the  lower  part  of  the  leg  this  branch 
of  the  peroneal,  much  increased  in  size,  takes  the  place  of  that 
blood-vessel,  and  enters  the  sole  of  the  foot  to  supply  the  plantar 
arteries. 

The  companiofi  veins,  /,  (venaB  comites)  of  the  peroneal  artery 
lie  on  the  sides  of  that  vessel,  and  communicate  across  it :  they 
receive  branches  corresix)nding  with  the  offsets  of  the  artery,  and 
end  above  in  the  posterior  tibial  veins. 

The  posterior  tibial  nerve,  9,  is  a  continuation  of  the  internal  pop- 
liteal trunk,  and  extends  from  the  lower  border  of  the  popliteus 
muscle  to  the  space  between  the  inner  malleolus  and  the  os  caleis, 
where  it  divides  near  or  beneath  the  annular  ligament  into  the  two 
plantar  nerves.  Its  connections  with  muscles  are  the  same  as 
those  of  the  blood-vessel.  In  close  contact  with  the  artery 
tliroughout,  it  changes  its  place  with  respect  to  the  vessel  :  thus 
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for  nn  inch  and  a  half  it  lies  inside,  bnt  thence  to  its  termination 
outside  the  artery. 

,  Its  offsets  are  chiefly  supplied  to  the  contiguous  muscles,  but  it 
giveis  a  cutaneous  nerve  to  the  sole  of  the  foot. 

The  muscular  branches,  4,  5,  6,  enter  the  tibialis  posticus,  flexor 
digitorum,  and  flexor  poUicis :  they  arise  at  intervals  along  the 
nerve,  or  sometimes  by  a  common  branch  from  the  internal 
popliteal  trunk. 

A  cutaneous  plantar  nerve,  7,  begins  above  the  os  calcis,  and 
dividing  into  two  or  more  branches  is  continued  beneath  the 
fascia  nearly  to  the  sole  of  the  foot ;  its  offsets,  accompanied  by 
small  arteries,  pierce  separately  the  internal  annular  ligament, 
and  end  in  the  teguments  of  the  under  part  of  the  heel  (Plate 

LVI.). 

The  internal  saphenous  vein,  p,  begins  in  a  cutaneous  venous 
arch  on  the  dorsum  of  the  foot  (Plate  LViii.) ;  it  then  ascends, 
crossing  the  tibia  above  the  inner  ankle,  and  takes  afterwards  a 
position  behind  the  posterior  edge  of  that  bone  as  far  as  the  knee, 
where  it  has  been  shown  (Plate  xlix.)  passing  that  articulation 
to  reach  the  thigh.    A  nerve  of  the  same  name  accompanies  it. 

Many  superficial  branches  enter  it  in  this  coui^.  In  the  leg  it 
communicates  with  the  deep  veins — anterior  and  posterior  tibial, 
and  near  the  knee  it  joins  an  internal  articular  vein.  In  the 
Figure  a  branch,  o,  is  represented  uniting  it  with  the  posterior 
tibial  veins. 

The  internal  saphenous  nerve,  8,  accompanies  the  vein  of  the 
same  name  to  the  inner  side  of  the  foot,  where  it  ends  about  the 
middle  of  the  tarsus,  as  may  be  seen  in  Plate  lviii.  In  the  leg  it 
furnishes  many  collateral  cutaneous  oflPsets  both  forwards  over 
the  tibia  and  front  of  the  limb,  and  backwards  behind  but  near 
that  bone. 
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DESCRIPTION  OF   PLATE   LTI. 


Views  of  the  first  two  dissections  of  the  sole  of  the  foot  irc 
rcprcsciited  in  the  Figures  of  this  Plate. 

Figure  I. 

In  this  Illustration  the  dissection  of  the  Bnperficial  vessel&iai 
nerves  with  the  first  layer  of  muscles  is  displayed. 

After  the  removal  of  the  skin,  the  cutaneous  vessels  and  nen« 
are  to  \)c  sou^rht ;  and  when  the  fat  and  the  subjacent  planar 
fascia  have  been  taken  away  the  first  layer  of  muscles  comes  into 
sijrht.  The  digital  nerves  and  vessels,  appearing  between  tbe 
muscles  about  the  middle  of  the  foot  in  length,  are  next  t^)  be 
traced  onwards  to  the  toes. 


FIRST  LAYER  OF  MUSCLES. 

Three  muscles  enter  into  this  layer: — the  central  one  is  Ae 
short  flexor  of  the  toes  ;  the  muscle  in  a  line  with  the  great  toe  is 
the  abductor  jiollicis ;  and  that  lying  along  the  outer  border  of  the 
foot  is  the  abductor  minimi  digiti. 


A.  Alxluctor  polliois. 

B.  Fli'xor  brevis  digitorum. 

C.  Abductor  minimi  digiti. 

E.  Flexor  tendon  of  the  great  toe. 
H.  Lumbricalcs. 


K.  Transverse   ligament  of  the 
toes. 

N.  Flexor  brevis  pollicia. 
0.  Flexor  miiiimi  digiti. 
P.  Interossei  of  the  outer  space. 


The  flexor  brevis  digitorum,  B,  acts  on  the  four  outer  toes  •  and 
it  is  called  flexor  perforatus  from  its  tendons  being  pierced  bv 
those  of  the  long  flexor.  The  muscle  has  a  narrow  origin  pos- 
teriorly from  the  inner  side  of  the  large  tubercle  at  the  back  of 
the  08  calcis,  and  from  the  investing  plantar  fascia.  About  the 
middle  of  the  foot  it  is  divided  into  four  fleshy  parts,  the  outer 
being  very  small,  and  from  each  part  proceeds  a  tendon  to  the 
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root  (jf  the  toe,  where  it  enters  a  fibrous  sheath  with  an  offset  of 
the  long  flexor  (Fig.  ii.).  Lastly,  in  the  sheath  the  tendon  of  the 
short  flexor,  I,  (Fig.  ii.)  is  pierced  opposite  the  metatarsal  phalanx, 
as  in  the  finger,  for  the  passage  of  the  tendon  of  the  other  muscle, 
J ;  and  it  is  then  inserted  by  two  parts  into  the  sides  of  the  middle 
phaliiiix. 

Tlie  muscle  is  incased  in  a  sheath  of  the  plantar  fascia,  of 
wliich  a  piece  has  been  shown  on  the  surface.  Along  the  outer 
sitle  lies  the  abductor  of  the  little  toe,  and  along  the  inner,  the 
abductor  of  the  great  toe.  The  parts  covered  by  it  are  delineated 
in  Fig.  ii.,  viz.  the  tendons  of  the  long  flexors  with  the  accessory 
muscles,  and  the  plantar  vessels  and  nerves.  Its  tendons  de- 
crease in  size  from  the  inner  to  the  outer  side ;  and  that  to  the 
little  toe,  may  be  very  small  and  not  pierced,  or  it  may  be  even 
absent :  near  the  toes  they  are  crossed  by  the  digital  nerves. 

When  this  flexor  contracts  it  will  move  the  middle  phalanges  of 
the  four  outer  toes  towards  the  sole,  bending  the  first  phalangeal 
joint,  as  in  the  fingers. 

The  abductor  poUkiSy  A,  the  most  internal  muscle  of  the  first 
layer,  takes  origin  behind  by  a  wide  attachment  to  the  inner  part 
of  the  larger  tubercle  of  the  os  calcis ;  to  the  lower  border  of  the 
internal  annular  ligament;  to  the  inner  side  of  the  torsas  (its  liga- 
mentous structures)  as  far  forwards  as  the  scaphoid  bone  ;  and  to 
the  planta.r  fascia,  though  not  so  largely  as  the  other  two  muscles. 
Anteriorly  it  ends  in  a  tendon,  and  is  inserted  into  the  inner  side 
of  the  base  of  the  metatarsal  phalanx  of  the  great  toe,  in  union 
with  the  inner  head  of  the  short  flexor. 

Contained  in  a  sheath  of  the  plantar  fascia,  it  is  separated  be- 
hind from  the  short  flexor  of  the  toes  by  an  intermuscular  parti- 
tion, and  in  front  by  the  internal  plantar  vessels  and  nerve  which 
issue  between  the  two.  In  Fig.  ii.  the  parts  covered  by  it  may  be 
perceived,  viz.  the  long  flexor  tendons,  the  accessory  muscle,  and 
the  internal  plantar  vessels  and  nerve. 

As  the  name  expresses  the  muscle  will  abduct  slightly  the  great 

toe  from  the  others  ;  but  as  it  lies  almost  parallel  with  the  digit 

moved,  it  will  be  employed  mainly  in  assisting  the  short  flexor  to 

bend  the  metatarso-phalangeal  joint. 

r  F  2 
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The  abductor  minimi  digiiij  C,  is  wide  behind,  like  the  abdncut 
pollicis,  and  arises  more  largely  from  the  06  calcis,  riz.  finisu  the 
fore  part  of  tlie  inner  or  larger  tabcrde,  and  from  the  ocw 
tuKit'le  ;  and  many  fibres  are  attached  to  the  plantar  faeda  bccb 
8U]KTficially  and  on  the  onter  side.  In  front  the  muscle  is  in- 
serted by  tendon  into  the  onter  side  of  the  metatarsal  phaLmit/ 
the  little  toe. 

Like  the  two  preceding  muscles  it  is  invested  by  the  faedi 
Internal  to  it  behind  is  the  short  flexor  of  the  toes,  with  an  inter- 
mnscular  septum  of  fascia  inten'ening;  and  abont  the  middle  of  the 
foot  the  oflsets  of  the  i>lantar  vessels  and  nerves  separate  them. 
When  the  muscle  is  everted,  as  in  Fig.  ii^  it  will  be  seen  to  mi 
on  the  flexor  accessorius,  F,  the  peroneus  longns,  and  the  shon 
flexor  of  the  little  toe,  0. 

The  muscle  can  abduct  the  little  toe  from  its  fellows,  vA. 
bend  the  first  joint  of  that  toe  after  the  same  manner  as  the 
abductor  pollicis. 

Superficial  transverse  ligament  of  the  toes,  K.  In  the  form  of 
a  flattened  band  it  reaches  from  the  outer  to  the  inner  toe,  and 
consists  of  truisverse  fibres  which  are  united  to  the  sheaths  of  the 
flexor  tendons.  Under  it  pass  the  digital  vessels  and  nerves.  Ii 
serves  the  puqwse  of  uniting  together  the  roots  of  the  di^nts,  a& 
in  the  hand.  A  deeper  transvei-se  ligament  connects  the  heads  of 
the  metatarsal  bones. 


SUPERFICIAL  ARTERIES  OF  THE  SOLE. 

Near  the  roots  of  the  toes  appear  the  digital  arteries,  which 
spring  fi'om  the  plantar  trunks  ;  and  over  the  muscles  ramifv 
cutaneous  vessels  of  the  posterior  tibial  and  plantar  arteries. 


a.  Cutaneous  branch  of  the  solo, 
h.   Internal  plantar  trunk, 
c.  External  plantar  trunk. 

d.  Digital  branch  of  outsiilo  of 

little  toe. 

e.  Digital   branch  of  inside  of 

great  toe. 


/.  Digital   branch    of    first    and 

second  toes. 
g.  Digital  branch  of  second  and 

thinl  toes. 

h.  Digital    branch    of  thinl    and 
fourth  toes. 

i.  Digital  branch  of  fourth  and 
fifth  toes. 


SUPERFICIAL  AND  PLANTAR  ARTERIES.  437 

Cutaneous  arteries.  The  teguments  of  the  posterior  part  of  the 
sole  receive  branches  fi'om  the  posterior  tibial  trunk,  and  those  of 
the  rest  of  the  foot  are  supplied  by  the  plantar  arteries. 

The  cutaneous  plantar  of  the  posterior  tibial,  a,  is  shown  at  its 
origin  in  Plate  lv  :  when  it  is  small  there  may  be  two  instead  of 
one.  Piercing  the  internal  annular  ligament  as  one  or  two 
branches,  which  accompany  the  cutaneous  nerve,  it  ramifies  in  the 
teguments  of  the  under  and  fore  part  of  the  heel.  Its  venas 
comites  join  the  posterior  tibial  veins. 

Cutaneous  branches  of  the  plantar  arteries  issue  by  the  sides  of 
the  flexor  brevis  digitorum — between  it  and  the  abductor  pollicis 
internally,  and  between  it  and  the  abductor  minimi  digiti  exter- 
nally ;  and  towards  the  toes  the  cutaneous  offsets  are  furnished  by 
the  digital  arteries  : — These  several  branches^  supply  the  integu- 
ments anterior  to  the  distribution  of  the  artery,  a. 

The  plantar  arteries^  the  chief  vessels  of  the  sole  of  the  foot, 
are  two  in  number,  inner  and  outer :  they  are  derived  from  the 
splitting  of  the  posterior  tibial  at  the  lower  border  of  the  internal 
annular  ligament ;  and  their  connections  with  muscles  at  the 
hinder  part  of  the  foot  can  be  observed  in  Fig.  ii. 

The  internal  plantar,  b,  is  directed  beneath  the  abductor  pollicis 
(the  sole  of  the  foot  being  up)  to  the  interval  between  this  muscle 
and  the  flexor  brevis  digitorum,  where  it  becomes  superficial  oppo- 
site the  back  of  the  first  interosseous  space.  It  is  then  directed 
down  and  out  over  the  flexor  tendons,*  in  company  with  vena3 
comites  and  the  internal  plantar  nerve,  and  ends  at  the  fore  part 
of  the  third  interosseous  space  by  joining  the  third  digital 
artery,  h. 

Whilst  the  artery  retains  its  deep  position  it  furnishes  cuta- 
neous branches  of  the  sole,  muscular  branches  to  the  abductor 
pollicis  and  flexor  perforatus,  and  deep  offsets  to  the  bones  and 
ligaments  of  the  inner  part  of  the  tarsus.     After  the  vessel 

*  The  condition  of  the  artery  which  is  represented  in  this  Plate  differs 
mnch  from  that  which  is  ordinarily  described.  This  arrangement  is  very 
common  ;  but  as  the  arteries  of  the  foot,  like  those  of  the  hand,  are  subject  to 
great  variations  in  their  distribution,  a  large  number  of  observations  would  be 
retjuired  to  determine  whether  this  is  the  most  frecincnt  state. 
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roaches  the  snrface  it  supplies  the  following  superficial  digital  a^i 
deep  or  muscnhir  branches. 

The  siqmfidal  iJujital  branches  are  three  slender  arteries  vhkii 
run  forwards,  and  are  thus  arranged  : — 

The  most  internal  belongs  to  the  inner  side  of  the  foot  acri 
great  toe,  and  gives  oflPsets  to  the  abductor  and  flexor  brerii 
ix)llicis  ;  it  communicates  with  the  artery,  /,  of  the  first  intewfi- 
seous  space  by  a  cross  branch  under  the  long  flexor  tendon. 

The  second,  lying  over  the  first  interosseous  space,  joins  the 
digital  arteiy,  g,  at  tlie  root  of  the  toes. 

The  third,  enters  the  digital  artery,  A,  like  the  others. 

The  muscular  brancJieSj  which  are  shown  in  Fig.  ii.  paietnie 
the  fibres  of  the  flexor  brevis  pollicis,  and  the  inner  two  lambri- 
cales  muscles. 

The  external  plantar  artery  Cj  (Fig.  ii.)  has  an  arched  course  to 
the  back  of  the  fourth  interosseous  space,  and  there  sinks  under 
the  third  layer  of  mnscles  to  form  the  plantar  arch  (Plate  l^tia 
Covered  at  first  by  the  abductor  pollicis,  it  is  placed  next  betweoi 
the  flexor  digitorum  and  the  accessorius,  F,  and  finally  it  lie«  in 
the  interval  between  the  flexor  of  the  toes  and  the  abductor  of  the 
little  toe.    YeUcT  comites  are  continued  on  the  sides  of  the  arterv; 

m 

and  the  external  plantar  nerve  has  the  same  course  and  cc-n- 
nections. 

Collateral  branches  are  furnished  from  this  part  of  the  arterv 
to  the  contiguous  mnscles, — abductor  minimi,   flexor  dioitorura 
and  flexor  accessorius ;  and  to  the  bones  and  ligaments  of  the 
outer  side  of  the  foot  :  these  last  communicate  with  the  arteries 
on  the  dorsum. 

From  the  deep  part  of  the  plantar  artery  (plantar  arch)  the 
digital  arteries  on  the  sides  of  the  toes  are  derived  ;  but  a  more 
complete  view  of  these  will  be  obtained  in  the  following-  Plate 


NERVES  OF  THE  SOLE. 


The  nerves,  like  the  arteries,  consist  of  cutaneous  and  deep 
'branches:  the  former  come  from  the  posterior  tibial  and  plantar 
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nerves ;  and  the  latter  are  the  terminal  pieces  of  the  posterior 
tibial  nerve. 


1.  Cutaneous  plantar  nerve. 

2.  Internal  plantar  trunk. 
8.  External  plantar  trunk. 

4.  Digital  of  inner  side  of  groat 

toe. 

5.  Digital  offirst  and  second  toes. 


6.  Digital  of  second  and  third  toes. 

7.  Digital  of  tliird  and  fourth  toes. 

8.  Communicating  of  plantars. 

9.  Digital  of  fourth  and  fifth  toes. 
10.  Digital  of  outside  of  little  toe. 


The  cuianeom  plantar  nerve,  1,  whose  origin  appears  in  the 
preceding  Plate,  ramifies  in  the  integuments  of  the  heel,  viz.  in 
that  part  on  which  the  foot  rests  in  standing. 

Along  the  sides  of  the  flexor  brevis  digitorum  other  nerves, 
derived  &om  the  plantar  trunks,  pierce  the  fascia,  and  become 
cutaneous.  Near  the  roots  of  the  toes,  and  along  the  borders 
of  the  foot,  branches  are  also  furnished  to  the  teguments  from 
the  digital  nerves. 

The  plantar  nerves,  two  in  number  like  the  arteries,  are 
obtained  from  the  bifurcation  of  the  posterior  tibial  trunk  beneath 
the  annular  ligament  (p.  432).  In  Fig.  ii.  the  first  or  deep  part 
of  each  is  visible ;  and  their  termination  on  the  toes  may  be 
observed  in  Fig.  i. 

The  internal  nerve,  supplies  but  few  muscles,  and  ends  ante- 
riorly in  digital  branches  for  the  three  inner  toes  and  half  the 
fourth.  Beginning  on  the  inner  side  of  the  heel,  it  is  directed 
forwards  under  cover  of  the  abductor  poUicis  to  the  middle  of  the 
sole  (in  length).  At  this  spot  the  nerve  comes  forwards  between 
the  abductor  and  the  flexor  digitorum,  and  is  inclined  down- 
wards and  outwards  towards  the  fore  part  of  the  third  interos- 
seous space  where  it  ends  in  the  fourth  digital  nerve,  7.  In  the 
superficial  part  of  its  course  it  lies  over  the  flexor  tendons,  being 
covered  by  the  plantar  fascia. 

While  the  nerve  is  beneath  muscle  it  gives  branches  to  the 
abductor  poUicis  and  flexor  digitorum;  and  after  it  becomes 
superficial  it  sends  forwards  the  digital  branches. 

The  digital  branches,  four  in  number,  are  named  first,  second, 
and  so  forth,  from  the  inner  to  the  outer  border  of  the  foot.  At 
first  they  are  covered  by  the  plantar  fascia,  but  near  the  root  of 
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tlio  toes  they  issue  between  the  prooesses  of  liiat  fascia,  thoc^ 
the  first  or  most  internal  enters  the  teguments  farther  back  thu 
the  rest.  Each,  except  the  first,  bifurcates  to  supply  the  ojo- 
tij^nous  sides  of  two  toes.  On  the  digits  they  are  contisoal 
along  the  lateral  aspect,  as  in  the  hand ;  and  distributing  in  tb^ 
course  cutaneous  and  articular  offsets,  end  on  the  last  phalanx  in 
a  tuft  of  fine  nerves  from  which  the  ball  of  the  digit  is  prini 
pally  supplied. 

The  first  digital  nerve,  4,  courses  to  the  inner  side  of  the  great  Uf^ 
and  sends  many  cutaneous  branches  to  the  inside  of  the  foot  ante- 
rior to  the  tarsus :  an  offset  from  it  enters  the  flexor  brevis  poUick 

The  second  digital,  5,  supplies  the  most  internal  lumbricalK 
muscle,  and  ends  in  the  sides  of  the  second  and  third  toes. 

The  third  digital,  G,  belongs  to  the  neighbouring  sides  of  the 
thii*d  and  fourth  toes,  and  gives  a  branch  to  the  second  lumbri- 
calis  muscle. 

The  fourth  digital,  7,  is  distributed,  like  the  others,  to  the 
collateral  sides  of  the  third  and  fourth  toes,  and  is  joined  bv  a 
communicating  branch,  8,  from  the  external  plantar. 

The  internal  plantar  nerve  in  the  foot  resembles  the  median  in 
the  hand  in  its  supply  to  three  digits  and  a  half;  in  the  arran*^ 
ment  of  its  digital  branches ;  and  in  having  a  communication 
with  the  nerve  furnished  to  the  remaining  digits.  Like  tho 
median  it  gives  branches  also  to  the  first  two  lunibricales,  and 
the  abductor  and  flexor  brevis  pollicis. 

But  as  the  muscles  of  the  first  digits  are  not  alike  in  the  hand 
and  foot  the  distribution  of  the  two  nerves  is  not  identical 
throughout.  For  instance  in  the  foot  there  is  not  any  branch 
eorroP]K>nding  with  that  given  by  the  median  to  the  opix>nens 
l>()llicis;  and  none  in  the  hand  answering  to  the  nerve  of  the 
flexor  i>erforatus  in  the  foot.  Lastly  the  whole  of  the  flexor 
brevis  pollicis  is  supplied  by  the  internal  plantar  nerve  in  the 
foot,  but  only  the  outer  head  of  the  muscle  in  the  hand  receives 
a  branch  from  the  median. 

The  external  plantar  nerve,  3,  is  chiefly  expended  in  muscles, 
and  omits  digital  branches  only  to  one  toe  and  a  half,  like  the 
ulnar  nerve  in  the  hand. 
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i  It  begins  inside  the  heel  with  the  internal  plantar  (Fig.  ii.), 
r  and  is  directed  ontwards  across  the  foot  towards  the  back  of  the 
fourth  interosseous  space,  where  it  sends  off  digital  branches, 
and  then  sinks  into  the  sole  of  the  foot  with  the  external  plantar 
artery  to  end  in  deep  muscles :  its  termination  may  be  ascertained 
in  Plate  lvii.  In  this  course  the  nerve  lies  at  first  under  the 
abductor  pollicis,  nextly  between  the  flexor  brevis  digitorum  and 
flexor  accessorius,  and  lastly  in  the  intermuscular  space  between 
the  flexor  of  the  digits  and  the  abductor  minimi  digiti.  It  is 
accompanied  by  the  internal  plantar  nerve  and  venae  comites,  but 
the  nerve  is  not  always  situate  on  the  same  side. 

From  this  part  of  the  nerve  branches  are  sent  to  the  abductor 
of  the  little  toe,  and  the  flexor  accessorius :  these  are  visible  in 
Fig.  ii. 

The  digital  hrancTieSy  two  in  number,  run  forwards  beneath  the 
plantar  fascia,  and  become  subcutaneous  near  the  toes,  between 
the  digital  processes  of  the  fascia :  but  the  most  external  nerve 
pierces  the  fascia  farther  back  than  the  other.  One  of  the  two 
(internal)  splits  at  the  front  of  the  fourth  interosseous  space,  like 
the  branches  of  the  other  plantar,  to  end  in  the  adjacent  borders 
of  the  fourth  and  fifth  toes ;  but  the  other  remains  undivided  on 
the  outer  side  of  the  little  toe.  As  these  branches  are  continued 
along  the  toes  they  have  the  same  arrangement  as  the  digital 
branches  of  the  internal  plantar  nerve. 

The  branch  for  the  outer  side  of  the  little  toe,  10,  gives  many 
cutaneous  offsets  to  the  anterior  half  of  the  outer  border  of  the 
foot :  it  may  supply  also  the  contiguous  muscles,  viz.,  the  flexor 
minimi  digiti,  0,  and  the  interossei  of  the  fourth  space. 

The  branch,  9,  which  ramifies  in  the  collateral  sides  of  the 
fifth  and  fourth  toes,  communicates  by  means  of  the  branch,  8, 
with  the  internal  plantar,  but  does  not  supply  any  muscle. 

Figure  II. 

The  second  layer  of  muscles  of  the  foot,  and  the  trunks  of  the 
plantar  vessels  and  nerves  may  be  studied  with  this  Figure. 
To  obtain  this  view  the  first  layer  of  muscles  is  to  be  cut 
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throii<(h  near  the  heel,  and  is  to  be  removed  in  part,  as  is  here 
shown.    Then  the  dissection  will  be  completed  after  the  remoTal 

of  the  fat  and  fascia. 

SECOND  LAYER  OF  MUSCLES. 

In  this  ^onp  are  included  the  flexors  of  the  digits  which  take 
ongin  at  the  back  of  the  leg,  viz.  flexor  longus  pollicis,  and 
flexor  longus  digitorum  with  its  accessory  muscles.  The  same 
letters  in  the  two  Figures  mark  the  same  parts. 


D.  Flexor  longus  digitorum. 
R   Flexor  longus  pollicis. 
F.  Flexor  accessorius. 
O.  Inner  head  of  accessorius. 
H.  Lunibricales. 

i.  Tendon  of  flexor  brevis  digito- 
rum. 


J.  Tendon  of  flexor  longus  digito- 

nun. 
L.  Sheath  of  flexor  tendons. 
N.  Flexor  brevis  pollicis. 
0.  Flexor  minimi  digiti. 
P.  Interossei. 
Q.  Tendon  of  peronens  longus. 


Toulon  of  flexor  longus  poUiciSy  E.  Issuing  at  the  back  of  the 
foot  from  a  groove  in  the  astragalus  and  os  ealcis,  where  it  is 
enveloped  by  a  synovial  membrane,  it  is  directed  inwards  to  the 
root  of  the  great  toe ;  it  then  enters  the  digital  sheath,  where  it 
is  incased  in  a  second  synovial  sac,  and  is  inserted  into  the  base 
of  the  ungual  phalanx. 

In  the  foot  it  rests  on  the  flexor  brevis  pollicis,  N,  and  lies 
under  the  tendon  of  the  flexor  longus  digitorum,  D :  to  this  last 
tendon  it  is  connected  by  a  slip,  which  is  prolonged  most  com- 
monly into  those  pieces  of  the  common  flexor  of  the  digits 
belonging  to  the  second  and  third  toes,  and  in  greatest  proportion 
to  the  inner  one  (Turner).* 

Tendon  of  jkxor  longus  digiforumy  D.  This  tendon  appears  on 
the  inner  part  of  the  foot ;  it  is  then  inclined  towards  the  middle 
of  the  sole,  and  divides  into  four  pieces  for  the  four  outer  toes. 
Each  of  these  pieces,  J,  enters  the  digital  sheath  with  a  tendon, 
I,  of  the  short  flexor,  and  having  pierced  that  tendon  is  inserted 
into  the  base  of  the  last  phalanx. 

*  On  Vuriubility  in  Human  Strucliire,  l»y  William  Turner,  M.B.  ;  Tnuis.  of 
Koyal  Soc.  of  Kdinb.,  vol.  xxiv. 
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As  the  tendon  escapes  from  the  internal  annular  ligament  it 
lies  internal  to  the  flexor  pollicis,  and  is  surrounded  by  a  synovial 
membrane  as  far  as  the  place  of  junction  with  it  of  the  accesso- 
rius  muscle  F ;  and  as  it  crosses  over  the  tendon  of  the  flexor  of 
the  great  toe  a  communication  is  established  between  the  two,  as 
before  said.  Finally  from  the  pieces  into  which  the  tendon  splits 
a  group  of  four  accessory  muscles — the  lumbricales — takes  origin. 
The  parts  covered  by  the  tendon  are  set  forth  in  Fig.  i.  of  the 
following  Plate. 

Sheailis  of  the  flexor  tendons.  Along  the  four  outer  toes  the 
pieces  of  the  short  and  long  flexor  are  lodged  in  a  partly  osseous 
and  partly  membranous  canal,  as  in  the  fingers.  Towards  the 
plantar  surface  the  sheath  is  formed  by  fibrous  bands,  L,  which 
are  strongest  opposite  the  centre  of  the  two  nearest  phalanges, 
and  thinnest  opposite  the  joints ;  whilst  at  the  opposite  aspect  it 
is  constructed  by  the  bones  which  are  hollowed  out  to  be  adapted 
to  the  tendons.  A  synovial  membrane  lubricates  the  sheath,  as 
in  the  fingers,  and  reaches  posteriorly  along  the  tendons  nearly 
to  the  attachment  of  the  lumbricales.  In  the  sheath  accessory 
bands  are  connected  with  the  tendons ;  and  these  are  similar  to, 
but  not  so  well  marked  as  those  in  the  hand  (p.  87).  In  the 
sheath  of  the  great  toe  only  one  tendon  is  contained. 

Action  of  the  flexors  on  t/ie  toes.  In  both  members  the  bending 
of  the  digits  takes  place  in  the  same  order.  Firstly  the  hinder 
phalangeal  joint  is  flexed  by  the  short  flexor  canning  down  the 
middle  phalanx.  Nextly  the  anterior  joint  is  bent  by  the  long 
flexor  drawing  the  last  phalanx  towards  the  sole.  And  lastly  the 
metatarso-phalangeal  joint  is  flexed  by  the  indirect  action  of  the 
two  tendons  bound  to  the  first  phalanx  by  the  sheath  of  the  digit, 
and  by  the  direct  contraction  of  the  lumbricalis  and  interossei 
muscles. 

The  musculus  accessorius^  F,  is  a  squarish  fleshy  mass,  which  has 
received  its  name  from  assisting  the  long  flexor  to  bend  tlie  digits. 
It  is  bifiircated  behind,  and  arises  externally  by  tendon  from  the 
outer  surface  of  the  os  calcis  and  the  long  plantar  ligament,  and 
internally  by  a  thick  fleshy  part,  G,  from  the  inner  concave  sur- 
face of  that  bone.    About  the  middle  of  the  sole  it  becomes  ten- 
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dinoos,  and  ends  most  commonly  by  joining  the  flexor  perforans 
and  the  slip  of  the  flexor  pollicis,  to  form  tendons  for  the  second, 
third,  and  fonrtli,  digits.* 

On  the  muscle  rest  the  external  plantar  nerve  and  vessels,  and 
the  flexor  perforatus  ;  and  under  it  lie  the  os  calcis  and  the  long 
plantar  ligament.  Between  the  heads  of  origin  of  the  muscle  a 
piece  of  the  plantar  ligament  appears. 

Supposing  the  long  flexor  to  act  alone  the  four  outer  toes  would 
be  bent  somewhat  under  each  other ;  but  when  the  acccssoriiis 
contracts  it  opposes  that  oblique  inward  movement  of  the  digitp, 
and  with  the  help  of  the  flexor  perforatus  bends  the  toes  directly 
back. 

Lnmbricales,  H.  Four  in  numl)er,  they  serve  as  accessory 
flexor  muscles  to  the  four  outer  toes ;  and  are  named  first, 
second,  &c.,  from  the  inner  to  the  outer  side  of  the  foot.  They 
take  origin  behind  from  the  pieces  into  which  the  flexor  perforans 
splits,  the  most  internal  being  fixed  conmionly  to  only  one,  and 
each  of  the  three  others  to  two  tendinous  slips.  Near  the  meta- 
tarso-phalangeal  articulation  each  ends  in  a  tendon,  which  passes 
at  the  tibial  side  of  the  toe  to  join  the  extensor  tendon  on  the 
dorsum  of  the  first  phalanx  :  as  they  bend  down  by  the  sides  of 
the  joints  they  are  closely  attached  to  the  metatarsal  phalanx,  or 
are  inserted  into  it  by  a  thin  tendinous  slip. 

The  muscles  decrease  in  size  from  the  first  to  the  fourth.  At 
the  root  of  the  toes  they  become  cutaneous  between  the  processes 
of  the  plantar  fascia  with  the  digital  nerves  and  arteries,  and  they 
appear  there  even  before  the  removal  of  the  superficial  flexor 
muscle  (Fig.  i.). 

Contracting  with  the  long  flexor  these  muscles  bring  down  to 
the  sole  the  metatarsal  phalanges,  thus  serving  as  flexors  of  the 
metatarso  phalangeal  joints  of  the  four  outer  toes. 

Plantar  arteries.  In  the  second  Figure  the  course  of  these 
vessels  between  the  first  two  strata  of  muscles  may  be  observed. 
Of  the  two  the  external  is  the  largest,  and  furnishes  most  digital 


*  Professor  Turner  in  the  Paper  (Trans,  of  the  Boy.  Soc.  of  Edinb.)  before 
rcferroil  to. 
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■branches  to  the  toes ;  but  a  more  complete  view  of  these  arteries 

■will  be  contained  in  the  next  Plate.  In  this  Figure  the  small 
muscular  branches  of  the  internal  plantar  artery  to  the  inner  two 

■himbricales,  and  to  pai*t  of  the  flexor  brevis  pollicis  are  dis- 

H  played. 

I  Plantar  nerves.  Two  in  number  like  the  arteries,  there  is  not 
the  same  disparity  in  size  between  them,  for  though  one  supplies 

I  most  digits  thQ  other  gives  oflPsets  to  most  muscles.    They  are 

■  placed  with  the  bloodvessels  between  the  first  two  muscular  strata. 
The  distribution  of  the  internal  nerve  to  three  digits  and  a  half 
and  a  few  muscles  has  been  given  at  p.  439 ;  and  the  arrangement 
of  the  external  nerve,  which  is  furnished  to  one  digit  and  a  half 
and  many  muscles^  will  be  afterwards  considered. 


DESCRIPTION  OF  PUTE  LVII. 


In  this  Plate  the  last  two  stages  of  the  dissection  of  the  foot 
are  delineated. 

FiGUBE  I. 

Part  of  the  external  plantar  vessels  and  nerve,  with  their 
branches,  and  the  short  muscles  of  the  great  and  the  little  toe 
are  represented  in  this  Figure. 

After  making  the  preparation  of  the  parts  illustrated  in  Fig.  ii. 
of  the  foregoing  Plate,  the  dissection  of  the  third  stage  will  be 
completed  by  dividing  the  accessorius  muscle  and  the  tendons  of 
the  flexors  of  the  digits  about  two  inches  in  front  of  the  heel ; 
and  by  removing  the  areolar  tissue  from  the  muscles,  vessels,  and 
nerves,  after  the  flexor  perforans  with  its  lumbricales  has  been 
thrown  foi-wards  to  the  toes.  Whilst  the  flexor  tendon  is  being 
raised  the  small  nerves  and  arteries  to  the  outer  two  lumbricales 
muscles  are  to  be  sought  with  care. 
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MUSCLES  OF  THE  THIRD   LAYER. 

Tliis  stratum  consists  chiefly  of  the  short  muscles  of  the  great 
and  little  toes,  which  reach  scarcely  farther  back  than  the  meta- 
tarsal bones  :  they  are  the  short  flexor  and  adductor  of  the  great 
toe,  the  short  flexor  of  the  little  toe,  and  a  fourth  muscle 
(transversalis  pedis)  which  crosses  the  heads  of  the  metatarsal 
bones. 


N.  Flexor  brcvis  pollicis. 

O.  Flexor  brevis  ininiiui  digiti. 

Q.  Peroiieiis  loiif^us. 

R.  Adductor  pollicis. 


S.  Transversalis  pedis. 
T.  Part  of  the  tendon  of  the  ti- 
bialis posticus. 
U.  liong  plantar  ligament 


The  Jfexor  brevis  j^oUicifi,  N,  the  most  internal  muscle  of  the 
set,  is  pointed  and  tendinous  behind,  but  is  split  anteriorly  into 
two  pieces  or  heads.  Its  tendon  is  attached  posteriorly  to  the 
cuboid  bone,  and  blends  mth  the  prolongation,  T,  from  the  tendon 
of  the  tibialis  posticus  to  the  outer  cuneiform  bone.  Towards  the 
front  of  the  metatarsal  bone  it  is  divided  into  two  heads,  and  these 
are  inserted  into  the  base  of  the  first  phalanx ; — the  inner  joining 
the  abductor  pollicis,  A,  and  the  outer  blending  with  the  ad- 
ductor, E. 

Superficial  to  the  muscle  is  the  tendon  of  the  long  flexor  ;  and 
underneath  it  lie  the  deep  vessels  of  the  foot.  In  each  head  of 
insertion  a  sesamoid  bone  is  incased. 

The  muscle  draws  towards  the  sole  the  metatarsal  phalanx,  to 
which  the  long  flexor  tendon  is  not  attached,  and  so  bends  the 
metatarso-phalangeal  joint  of  the  great  toe. 

The  aMtictor  pollicis,  R,  arises  behind  from  the  sheath  of  the 
peroneus  longus  tendon,  Q,  and  from  the  bases  of  the  second, 
third,  and  fourth,  metatarsal  bones.  In  front  it  joins  the  outer 
head  of  the  flexor  brevis  pollicis,  and  is  inserted  with  this  part 
into  the  outer  side  of  the  first  phalanx  of  the  great  toe. 

It  is  concealed  by  the  flexor  perforans  and  the  ,lumbricales ;  it 
covers  some  of  the  interossei,  and  the  external  plantar  vessels 
and  nerve.  United  with  it  at  the  insertion  is  the  transversalis 
pedis. 
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Acting  with  the  transversalis  pedis  the  muscle  will  adduct 
the  great  toe  to  the  others  ;  and  in  concert  with  the  short  flexor 
and  abductor  it  will  bend  the  metatarso-phalangeal  joint. 

Transversalis  jwdis,  S.  This  is  a  thin  fleshy  slip,  which  lies 
across  the  heads  of  the  metatarsal  bones.  It  arises  by  bundles  of 
fibres  from  the  capsule  of  the  metatarso-phalangeal  articulations 
of  the  fourth,  third,  and  second,  toes  (sometimes  the  fifth);  and 
from  the  fascia  covering  the  interossei  muscles.  Internally  it  is 
inserted  with  the  adductor  into  the  neai-est  phalanx  of  the 
great  toe. 

By  its  cutaneous  surface  it  is  in  contact  with  the  flexor  per- 
forans,  the  lumbricales,  and  the  digital  nerves  ;  and  by  the  deep, 
it  touches  the  interossei  and  the  digital  vessels.  The  muscle  is 
described  by  Theile  as  a  short  head  of  the  adductor  poUicis. 

From  its  position  and  attachment  to  the  four  inner  toes  it  will 
approximate  them  to  one  another. 

The  flexor  brevis  minimi  digiti,  0,  lies  on  the  metatarsal  bone  of 
the  little  toe,  and  resembles  the  interossei.  Posteriorly  it  arises 
from  the  base  of  the  fifth  metatarsal  bone,  and  from  the  sheath  of 
the  peronens  longus  tendon ;  and  it  is  inserted  anteriorly  into  the 
base  of  the  first  phalanx  after  blending  with  the  capsule  of  the 
metatarso-phalangeal  articulation,  and  into  the  fore  part  of  the 
metatarsal  bone  (Theile). 

As  the  name  signifies  the  muscle  may  be  used  as  a  flexor  of  the 
metatarso-phalangeal  joint ;  but  it  may  draw  down  slightly  the 
outer  border  of  the  foot  in  consequence  of  its  attachment  to  the 
metatarsal  bone. 

EXTERNAL  PLANTAR  NERVE. 

As  far  as  the  root  of  the  little  toe  the  external  plantar  with  its 
digital  offsets  was  shown  in  the  preceding  Plate,  and  the 
remainder  or  the  deep  part  of  the  nerve  is  represented  in  this 
view. 


2.  Internal  plantar  nerve,  cut. 
8.  External  plantar  nerve. 
4.  Snperficial  or  digital  part  of 
external  plantar. 


5.  Deep  part  of  external  plantar. 

6.  Branch  to  transversalis  pedis, 
ft  Branches  to  outer  two  lum- 
bricales. 
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Tlic  (Icepimrt  of  the  exiefTUil  planUtr  nerve^  5,  is  directed  It.  ' 
beiR'jiih  the  flexor  i»erforans   and   the    Inbricales,  and  oi^  ^ ' 
hnuK'hes  to  the  adductor  pollicisy  K.     In  this  course  it  m»'1- 
lumies  tlie  external  plantar  artery,  and   distributes  bracctBi 
tlie  neighbouring  muscles  of  the  third    and   fourth  stnasc 

To  the  under  siuiiace  of  the  addactor  pollicis  two  or  tte 
branches  (tlie  terminal  pieces  of  the  nerve)  are  distributed :« 
is  shown  piercing  the  outer  border. 

A  Hlciuler  branch,  C,  enters  the  transTcrsalis  pedis  :  in  this  fc?; 
it  was  divided  into  two. 

For  each  of  the  outer  two  lumbricales  there  is  a  small  braaa 
of  nerve,  ti  which  enters  the  under  surface  with  an  arterial  ofe- 
Connuonly  these  branches  are  destroyed  as  the  flexor  mmck  i; 
raised. 

All  the  interossei  receive  branches  fix>m  the  external  plmac 
but  these  are  more  fiilly  illustrated  in  Pig.  ii. 

In  its  distribution  in  the  foot  this  nenre  resembles  closelv  tbe 
ulnar  nerve  in  the  hand.  Like  its  representative  in  the  otb^s 
member  it  gives  many  muscular  and  but  few  digital  branclKS. 
Thus  it  su])plies  one  digit  and  a  half,  and  the  te^nimcnts  of  tl:i 
lK>rder  of  the  foot  which  is  in  a  line  with  the  smallest  didt. 
liike  the  ulnar  too  it  furnishes  branches  to  all  the  muscles  of  dx 
8!uall  digit,  and  to  the  adductor  of  the  large  di^^it  •  and  in  the 
fcijune  way  as  that  nerve  it  sends  offsets  to  the  outer  two  lumbri- 
cales and  to  all  the  interossei. 

Ditlerences  in  the  distribution  of  the  two  nen'es  are  due  to  a 
want  of  similarity  in  the  muscles  of  the  first  and  fiffch  di<^its,  and 
to  the  existence  of  some  si)ecial  muscles  in  each  member  For 
instance  the  o])ponens  or  adductor  minimi  digiti  is  present  in  ilie 
hand  but  not  in  the  foot,  imd  will  have  a  separate  branch  from 
the  ulnar.  The  short  flexor  of  the  thumb  is  a  less  simple  muscle 
than  that  of  the  great  toe,  and  is  supplied  in  part  (inner  head)  bv 
the  ulnar ;  whilst  the  external  plantar  does  not  reach  the  homolo- 
gous muscle  in  the  foot. 

One  si>ecial  muscle  in  the  hand  (i>alrtiaris  brevis)  is  .supplied  bv 
the  ulnar ;  jmd  two  sj^xnal  muscles  in  the  foot  (accessorius  and 
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ta-ansversalis   pedis)    obtain    their    nerves    fh)m    the   external 
plantar. 

The  external  plantar  artery^  <?,  crosses  the  sole  of  the  foot 
with  its  nerve,  to  form  the  plantar  arch.  Digital  and  mnscnlar 
branches  come  off  from  the  arch  :  the  former  of  these  and  the 
tmnk  will  be  delineated  in  Fig.  ii. ;  and  the  latter,  which  enter 
the  neighbouring  muscles,  are  visible  in  this  stage. 

Each  of  the  two  external  lumbricales  receives  an  arterial  twig, 
and  there  is  sometimes  another  branch  for  the  second  lumbricalis 
muscle,  as  in  this  dissection. 

The  transversalis  pedis  is  supplied  on  the  under  surface  by  one 
or  more  of  the  subjacent  digital  arteries. 

For  the  interossei  of  the  three  outer  spaces  offsets  are  derived 
from  the  digital  arteries  and  the  arch  (Fig.  iL). 

Branches  to  the  adductor  pollicis  penetrate  the  fibres  by  the 
under  surface,  like  the  nerves. 

From  the  most  external  digital  artery  branches  are  sent  off  to 
the  flexor  brevis  minimi  digiti. 

Veins.  The  companion  veins  of  the  plantar  arch  and  its 
branches  were  purposely  removed  in  the  dissection  to  render  the 
view  less  complicated. 

Figure  II. 

The  fourth  stage  of  the  dissection  of  the  foot  is  depicted  in  this 
Figure. 

By  cutting  across  and  removing  the  adductor  and  part  of  the 
flexor  brevis  pollicis  the  plantar  arch  will  be  laid  bare  ;  and  by 
removing  the  transversalis  pedis  and  the  transverse  metatarsal 
ligament  beneath  it,  and  passing  the  scalpel  backwards  for  a  short 
distance  in  the  centre  of  the  three  outer  intermetatarsal  spaces 
the  interossei  muscles  will  be  defined.  On  the  removal  of  some 
areolar  tissue  from  the  hinder  part  of  the  sole,  the  insertion  of  the 
tibialis  posticus,  the  tendon  of  the  peroneus  longus,  some  liga- 
ments of  the  foot,  and  small  deep  anastomotic  vessels  come  into 
sight. 
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The  chief  office  of  these  muscles  is  to  approximate  the  four 
outer  toes  towards,  or  to  remove  them  from  the  great  toe ;  and 
they  act  therefore  as  abductors  aud  adductors  of  those  digits  to 
the  inner  one.  For  instance  the  three  plantar  and  the  innermost 
dorsal  muscle  adduct  the  four  smaller  to  the  larger  toe ;  and  the 
remaining  three  muscles  of  the  dorsal  set  will  move  the  second, 
third,  and  fourth,  toes  away  from  that  digit,  so  as  to  become 
abductors. 

When  the  four  outer  toes  are  being  bent  by  the  action  of  the 
flexors  the  interossei  will  help  in  the  completion  of  the  process ; 
and  when  the  digits  have  been  extended  these  muscles  will  serve 
to  fix  the  first  phalanges  against  the  metatarsal  bones. 

Tendon  of  the  peromus  hngus^  Q.  The  fleshy  belly  of  the 
muscle  in  the  leg  is  delineated  in  the  following  Plate ;  and  only 
part  of  the  course  of  its  tendon,  and  the  insertion,  appear  in  this 
Figure.  As  now  seen,  the  tendon  winds  round  the  outer  surface 
of  the  OS  calcis  to  cross  the  foot  from  the  outer  to  the  inner  side. 
At  first  it  is  received  into  a  groove  in  the  cuboid  bone,  and  is 
then  continued  forwards  to  be  inserted  into  the  base  of  the  meta- 
tarsal bone  of  the  great  toe,  and  into  the  fore  part  of  the  internal 
cuneiform  bone ;  sometimes  also  by  a  slip  into  the  base  of  the 
second  metatarsal  bone. 

As  the  tendon  crosses  the  sole  it  is  contained  in  a  sheath  which 
is  formed  towards  the  outer  part  by  the  long  plantar  ligament,  U, 
and  the  cuboid  bone,  and  at  the  inner  part  by  areolar  tissue;  and 
its  motion  in  the  sheath  is  facilitated  by  a  synovial  sac  which 
extends  to  the  insertion.  On  the  outer  aspect  of  the  cuboid  bone 
the  tendon  becomes  flattened  and  thickened,  and  at  that  spot  it 
contains  either  fibro-cartilage  or  a  sesamoid  bone. 

Insertion  of  the  tibialis  posiicuSf  T.  Arising  at  the  back  of  the 
leg  (Plate  LV.)  its  tendon  passes  along  the  inner  side  of  the 
foot,  supporting  the  articulation  between  the  astragalus  and 
scaphoid  bone,  and  is  inserted  into  the  tubercle  on  the  inner  and 
under  part  of  the  os  scaphoides.  From  the  insertion  processes 
are  continued  to  several  of  the  tarsal  and  metatarsal  bones : — one, 
y,  reaches  the  internal  cuneiform ;  another,  Y,  is  attached  to  the 
middle  cuneiform  and  the  second  metatarsal ;  a  third,  W,  is  pro- 
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MUSCLES  OF  THE  FOURTH  IJIYER. 

In  the  last  layer  of  the  sole  of  the  foot  are  included  the  inter- 
OBsei,  and  the  tendons  of  insertion  of  the  tibialis  posticus  and 
peroncns  longos.  When  the  same  letters  are  used  in  the  Figures 
they  point  to  the  same  parts. 


^  )  Prolongations  of  the  tendon 
•^  >     of  the  tibialis  posticus  at 
Y  )     its  insertion. 


X.  Three  plantar  interosset 
Z.  Four  dorsal  interossei. 


The  mUrossei  muscles  are  seyen  in  number,  and  fill  the  intervals 
between  the  metatarsal  bones.  Two  are  lodged  in  each  inter- 
metatarsal  space,  except  the  inner  which  has  only  one ;  and  they 
are  attached  to  the  bones  bounding  laterally  the  spaces :  they  arc 
arranged  into  a  plantar  and  a  dorsal  set. 

The  planter  set,  X,  three  in  number,  are  slender  fleshy  slips, 
which  lie  in  the  three  outer  spaces.  Each  arises  from  a  single 
metatarsal  bone,  viz.,  fifth,  fourth,  and  third.  Opposite  the  meta- 
tarso-phalangeal  joint  each  becomes  tendinous,  and  is  inserted 
into  the  inner  side  of  the  base  of  the  first  phalanx  of  its  toe,  (fifth, 
fourth,  and  third),  and  gives  a  slip  to  join  the  extensor  tendons 
on  the  dorsum  of  the  phalanx. 

The  dorsal  set,  Z,  are  four  in  number,  one  being  placed  in  each 
of  the  intermetatarsal  spaces.  Each  has  a  double  origin  laterally 
from  the  two  metatarsal  bones  between  which  it  is  lodged.  And 
anteriorly  they  end  in  tendons,  which  are  inserted,  like  the  plan- 
tar muscles,  into  the  fibular  side  of  the  fourth  and  third  toes, 
and  into  both  sides  of  the  second  toe :  they  join  also  the  extensor 
tendons  on  the  dorsum. 

All  the  muscles  are  visible  in  the  sole  of  the  foot,  where  they 
are  covered  by  fascia,  by  the  external  plantar  nerve,  and  tlie 
plantar  arch  and  its  branches:  near  the  toes  the  transversalis 
pedis  and  the  transverse  metatarsal  ligament  lie  on  them.  On 
the  dorsum  of  the  foot  only  the  dorsal  set  appear ;  and  they  are 
pierced  behind  by  arteries  passing  from  the  one  aspect  of  the  foot 
to  the  other. 
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The  chief  office  of  these  muscles  is  to  approximate  the  four 
outer  toes  towards,  or  to  remove  them  from  the  great  toe ;  and 
they  act  therefore  as  abductors  aod  adductors  of  those  digits  to 
the  inner  one.  For  instance  the  three  plantar  and  the  innermost 
dorsal  muscle  adduct  the  four  smaller  to  the  larger  toe ;  and  the 
remaining  three  muscles  of  the  dorsal  set  will  move  the  second, 
third,  and  fourth,  toes  away  from  that  digit,  so  as  to  become 
abductors. 

When  the  four  outer  toes  are  being  bent  by  the  action  of  the 
flexors  the  interossei  will  help  in  the  completion  of  the  process ; 
and  when  the  digits  have  been  extended  these  muscles  will  serve 
to  fix  the  first  phalanges  against  the  metatarsal  bones. 

Tendon  of  the  peroneus  hngus,  Q.  The  fleshy  belly  of  the 
muscle  in  the  leg  is  delineated  in  the  following  Plate ;  and  only 
part  of  the  course  of  its  tendon,  and  the  insertion,  appear  in  this 
Figure.  As  now  seen,  the  tendon  winds  round  the  outer  surface 
of  the  OS  calcis  to  cross  the  foot  from  the  outer  to  the  inner  side. 
At  first  it  is  received  into  a  groove  in  the  cuboid  bone,  and  is 
then  continued  forwards  to  be  inserted  into  the  base  of  the  meta- 
tarsal bone  of  the  great  toe,  and  into  the  fore  part  of  the  internal 
cuneiform  bone ;  sometimes  also  by  a  slip  into  the  base  of  the 
second  metatarsal  bone. 

As  the  tendon  crosses  the  sole  it  is  contained  in  a  sheath  which 
is  formed  towards  the  outer  part  by  the  long  plantar  ligament,  U, 
and  the  cuboid  bone,  and  at  the  inner  part  by  areolar  tissue ;  and 
its  motion  in  the  sheath  is  facilitated  by  a  synovial  sac  which 
extends  to  the  insertion.  On  the  outer  aspect  of  the  cuboid  bone 
the  tendon  becomes  flattened  and  thickened,  and  at  that  spot  it 
contains  either  fibro-cartilage  or  a  sesamoid  bone. 

Insertion  of  the  tibialis  posticus^  T.  Arising  at  the  back  of  the 
leg  (Plate  LV.)  its  tendon  passes  along  the  inner  side  of  the 
foot,  supporting  the  articulation  between  the  astragalus  and 
scaphoid  bone,  and  is  inserted  into  the  tubercle  on  the  inner  and 
under  part  of  the  os  scaphoides.  From  the  insertion  processes 
are  continued  to  several  of  the  tarsal  and  metatarsal  bones : — one, 
y,  reaches  the  internal  cuneiform ;  another,  Y,  is  attached  to  the 
middle  cuneiform  and  the  second  metatarsal ;  a  third,  W,  is  pro- 
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longed  to  the  external  cuneiform,  the  cnboid  and  the  third  and 
fourth  metatarsal  bones ;  and  a  fourth,  M,  is  reflected  backwards 
to  be  fixed  into  the  os  calcis.  In  short,  the  tendon  is  attached  to 
all  the  tarsal  bones  except  the  astragalus^  and  to  the  metatarsal 
bones  with  the  exception  of  those  of  the  great  and  the  little  toe. 


DEEP  VESSELS  OF  THE  SOLE. 

Both  tibial  vessels  end  in  the  sole  of  the  foot — the  anterior 
passing  through  the  first  interosseous  space,  and  the  posterior 
entering  at  the  inner  side  of  the  heel ;  and  both  furnish  digital 
arteries  to  the  toes. 


«.  External  plantar  trunk. 

d.  Digital  branch  of  outside  of 

little  toe. 
e.  Digital  branch  of  inside  of 

great  toe. 
/.  Digital  branch  of  first  and 

second  toes. 
g.  Digital  branch  of  second  and 

third  toes. 


h.  Digital  branch  of  third  and 

fourth  toes, 
i.  Digital  branch  of  fourth  and 

fifth  toes. 
I.  Dorsal  artery  of  the  foot, 
n.  Artery  of  the  great  too. 
0.  Communicating  branch  to  deep 

arch. 


The  plantar  arch  is  the  curved  terminal  part  of  the  external 
plantar  artery,  c.  Its  extent  is  limited  by  the  base  of  the  little 
toe  in  one  direction,  and  the  back  of  the  first  interosseous  space 
in  the  other.  Internally  it  joins  the  dorsal  artery  of  the  foot 
(anterior  tibial)  by  means  of  the  communicating  branch,  o,  so  as 
to  establish  a  direct  inosculation  between  the  main  vessels  on  the 
fore  and  hinder  aspects  of  the  leg.  In  this  course  it  crosses 
three  of  the  metatarsal  bones  near  their  tarsal  ends,  and  rests  on 
most  of  the  interossei  muscles.  At  the  outer  part  it  is  covered 
by  the  flexor  perforans  and  the  lumbricales,  and  at  the  inner,  by 
the  adductor  pollicis. 

Companion  veins  lie  on  its  sides,  and  the  external  plantar  nerve 
curves  in  a  simHar  way  just  behind  it 

From  the  convexity  or  anterior  part  of  the  arch  proceed  digital 
arteries,  and  from  the  concavity  arise  perforating  and  small  nutri- 
tive branches. 


PLANTAR  ARCH  AND  BRANCHES.  -  46S 

The  digiial  branches,  four  in  number,  are  distribated  to  the 
three  outer  toes  and  half  the  second.  Each,  except  the  most 
external,  splits  at  the  cleft  of  the  toes  to  supply  the  contiguous 
sides  of  two ;  and  at  the  point  of  division  springs  a  small  branch 
{anterior  per/orating),  which  passes  downwards  to  anastomose 
with  the  interosseous  arteries  on  the  dorsum  of  the  foot.  As 
they  lie  on  the  interossei  small  offsets  are  emitted  to  those 
muscles. 

The  first  branch,  rf,  lying  on  the  outside  of  the  small  toe, 
remains  single  to  the  end  of  the  digit,  and  furnishes  cutaneous 
branches  to  the  outer  part  of  the  foot,  like  the  nerve. 

The  second,  i,  placed  over  the  fourth  interosseous  space  may 
communicate  with  the  former  by  a  cross  piece  (Plate  LVi.) ;  it 
gives  an  offset  to  the  fourth  lumbricalis,  and  branches  for  the 
sides  of  the  fifth  and  fourth  digits. 

The  third  corresponds  with  the  third  space,  and  furnishes 
offsets  to  the  third  lumbricalis  and  the  transversalis  pedis :  its 
two  terminal  pieces  belong  to  the  sides  of  the  fourth  and  third 
toes. 

The  fourth  may  supply  the  second  lumbricalis ;  and  it  ends  on 
the  sides  of  the  third  and  second  digits. 

On  the  toes  the  arteries  are  continued  to  the  extremity,  one  on 
each  side ;  and  they  unite  in  an  arch  on  the  plantar  surface  of 
the  last  phalanx,  from  which  fine  branches  are  sent  to  the  tip  of 
the  digit.  At  the  extremity  of  the  second  toe  the  branch  derived 
from  the  plantar  arch  anastomoses  with  the  digital  branch,/,  of 
the  dorsal  artery  of  the  foot.  Whilst  the  arteries  lie  on  the  sides  of 
the  digits  they  furnish  superficial  offsets  forwards  and  backwards, 
and  communicate  beneath  the  flexor  tendons  by  means  of  cross 
branches  behind  the  interphalangeal  articulations,  as  in  the 
fingers. 

Three  posterior  perforating  branches,  s,  pass  down  from  the  arch 
between  the  lateral  attachments  of  the  dorsal  interossei  muscles 
of  the  outer  three  spaces,  and  anastomose  with  the  interosseous 
arteries  on  the  dorsum  of  the  foot. 

Some  small  nutritive  and  muscular  branches  take  their  origin 
from  the  arch,  and  from  the  digital  arteries. 
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The  external  plantar  artery  of  the  foot  answers  to  the  nlnar 
artery  of  the  hand ;  it  resembles  that  vessel  in  famishing  digital 
branches  to  three  toes  and  a  half,  and  in  forming  an  arch  which 
oommnnicates  internally  with  the  other  leading  yessel  of  the 
limb. 

*  But  the  following  marked  differences  exist  in  the  mode  of 
ending  of  the  two  main  bloodyessels  of  the  limbs.  In  the  foot 
there  is  bat  one  arch  in  which  both  tibials  are  united ;  and  the 
plantar  arch  thus  formed  has  a  deep  position  in  the  sole  of  the 
foot,  where  it  Ues  in  contact  with  the  interossei.  In  the  hand  on 
the  contraiy  there  are  two  distinct  palmar  arches — superficial  and 
deep,  which  communicate  through  the  intervention  of  small 
branches:  of  these,  the  former  is  continuous  with  the  nlnar 
artery,  and  the  latter  with  the  radial. 

On  comparing  also  the  muscular  offsets  of  the  arterial  tmnks 
in  the  hand  and  foot  considerable  dissimilarity  will  be  found,  as 
in  the  nerves,  on  account  of  the  want  of  uniformity  in  the  muscles 
of  the  two  parts. 

Wounds  of  the  plantar  arch  can  take  place  but  seldom  in  con- 
sequence of  the  vessel  being  protected  by  the  shoe  and  the  depth 
of  the  soft  parts.  If  it  was  opened  it  would  bleed  freely,  as  in 
injury  of  the  palmar  arch,  from  its  free  inosculation  with  the 
anterior  tibial  artery. 

With  bleeding  from  a  wound  in  the  foot,  such  as  would  lead  to 
the  supposition  that  the  arch  itself,  or  one  or  more  of  the  digital 
arteries  close  to  their  origin  from  it  had  been  opened,  the  flow  of 
blood  would  generally  be  arrested  by  pressure  applied  to  the 
anterior  tibial  artery  on  the  dorsum  of  the  tarsus,  to  the  posterior 
tibial  between  the  heel  and  ankle,  and  to  the  wound  in  the  foot 
by  a  graduated  compress,  as  in  the  case  of  wounds  of  the  palm  of 
the  hand.  Should  considerable  recurrent  bleeding  continue  under 
this  treatment,  ligature  of  one  or  both  of  the  tibials  may  be 
resorted  to  to  cut  off  the  free  supply  of  blood  to  the  foot. 

Dorsal  artery  of  the  foot^  I.  This  artery  is  a  continuation  of 
the  anterior  tibial  trunk  (Plate  LViii.),  and  furnishes  digital 
branches  to  one  toe  and  a  half.  It  enters  the  sole  at  the  back  of 
tl^o  first  iuterosseous  space,  and  ends  by  joining  the  plantar  arch 
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through  the  communkatifig  part^  o.  From  its  extremity  in  the 
sole  of  the  foot  the  large  artery  of  the  great  toe  is  sent  forwards, 
and  one  or  two  small  branches  run  backwards. 

The  large  artery  of  the  toe^  n^  (art.  mag.  pol.)  is  the  digital 
branch  of  the  anterior  tibial,  and  supplies  one  toe  and  a  half:  it 
has  the  following  arrangement  It  runs  forwards  over  the  first 
interosseous  muscle  to  the  cleft  of  the  toes,  where  it  splits  into 
the  two  collateral  branches  for  -the  great  toe  and  the  next ;  and 
near  the  fore  part  of  the  interosseous  space  a  branch  is  directed 
inwards  under  the  flexor  muscles,  or  between  the  heads  of  the 
short  flexor,  to  form  the  digital  branch,  6,  of  the  inner  side  of  the 
great  toe. 

The  anterior  tibial  artery  in  the  foot  resembles  the  radial  artery 
in  the  hand  in  supplying  branches  to  one  digit  and  a  half.  But 
it  differs  from  that  vessel  chiefly  in  assisting  to  complete  the 
plantar  arch  instead  of  forming,  like  the  radial,  a  separate  arch. 

Deep  anastomosis  of  tJie  foot.  In  the  sole  of  the  foot  amongst 
the  processes  of  the  tendons  and  the  ligaments  is  situate  an 
anastomotic  chain  between  branches  of  the  internal  and  external 
plantar  with  the  dorsal  artery  of  the  foot^  as  is  set  forth  in  the 
Drawing. 

External  plantar  nerve,  3.  In  this  dissection  of  the  nerve  the 
branches  to  the  interossei  are  traced  out.  From  the  part  of  the 
nerve  by  the  side  of  the  plantar  arch  small  muscular  offsets  are 
supplied  to  all  the  interossei  muscles :  these  are  so  evident  as  not 
to  require  figures  to  point  them  out.  The  remaining  muscular 
branches  of  this  part  of  the  nerve  have  been  described  with 
Fig.  i. 
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DESCRIPTION  OF  PUTE  LVIII. 


The  dissection  of  the  front  of  the  leg  and  dorsum  of  the  foot 
appears  in  this  Illostration. 

In  preparing  the  dissection  divide  the  skin  along  the  centre  of 
the  limb,  and  reflect  it  to  the  sides  by  means  of  a  cross  cut  at 
each  end,  and  a  third  opposite  the  ankle.  After  search  has  been 
made  for  the  cutaneous  nerres  and  vessels  in  the  fiat,  the  fascia 
may  be  taken  away  to  show  the  muscles  and  the  deeper  vessels 
and  nerves ;  but  in  executing  this  step  the  two  parts  of  the 
anterior  annular  ligament  are  to  be  defined  and  left,  as  in  the 
Plate. 

CUTANEOUS  VEINS  AND  ARTERIES. 

On  the  dorsum  of  the  foot  is  the  arch  in  which  the  saphenous 
veins  begin.  The  small  arteries  ramifying  on  the  surface  of  the 
leg  and  foot  are  derived  from  the  anterior  tibial  truuL 

a.  Venous  arch  of  tho  foot.  i  d.  Communicating  voins. 


b.  Internal  saphenous. 

c.  External  saphenous. 


p.  Vense  comites. 


The  venous  arch,  a,  on  the  dorsum  of  the  foot,  answers  to  a 
similar  arch  on  the  back  of  the  hand.  Contained  in  the  sub- 
cutaneous fat,  it  is  placed  anterior  to  the  tarsus.  Its  convexity  is 
turned  towards  the  toes,  and  is  joined  by  small  digital  veins ;  and 
at  its  concavity  open  small  superficial,  with  some  deep  veins,  d. 
At  each  end  the  arch  blends^  with  a  saphenous  vein. 

The  inienial  saphenous  vein,  b,  begins  at  the  inner  end  of  the 
dorsal  arch,  and  ascending  to  the  leg  in  front  of  the  inner  ankle 
crosses  obliquely  the  tibia  :  itfi  further  course  in  the  leg  behind 
that  bone  is  manifest  in  Plate  Liii. 

The  external  sapJietums  vein,  c,  springs  from  the  confluence  of 
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the  outer  end  of  the  arch  with  a  vein  from  the  outer  side  of  the 
foot :  it  soon  bends  below  the  outer  ankle  to  the  back  of  the  leg, 
where  it  is  represented  in  Plate  Lin. 

Cutaneous  arteries.  In  the  leg  these  are  small  in  size,  and  are 
offsets  of  the  anterior  tibial,  but  as  they  are  unnamed  no  letters  of 
reference  have  been  placed  on  them.  They  issue  mostly  along  the 
borders  of  the  tibialis  anticus,  and  those  along  the  outer  side  of 
the  muscle  mark  the  position  of  the  subjacent  tibial  trunk.  One 
larger  than  the  rest,  and  external  to  them,  pierces  the  fascia  out- 
side the  extensor  of  the  toes,  B,  and  runs  with  the  musculo- 
cutaneous nerve,  3. 

On  the  dorsum  of  the  foot  and  toes  the  other  small  un- 
named arteries  originate  in  the  dorsal  artery  of  the  foot  and  its 
branches. 

CUTANEOUS  NERVES  OF  THE  FRONT  OF  THE  LEG. 

On  the  dorsum  of  the  foot,  as  on  the  back  of  the  hand,  there 
is  a  free  distribution  of  cutaneous  nerves  ;  whilst  the  teguments 
on  the  fore  part  of  the  leg,  like  those  on  the  back  of  the  forearm 
are  but  sparingly  supplied  with  nerves. 


1.  Intemal  saphenous. 

2.  External  saphenous. 

3.  Musculo- cutaneous. 


4.  Cutaneous  of  external  popli- 

teal. 

5.  Cutaneous  of  anterior  tibial. 


The  internal  saphenous y  1,  courses  along  the  inner  side  of  the 
leg  (Plate  liii),  and  sends  forwards  many  fine  branches  to  the 
teguments  over  the  tibialis  anticus  :  the  largest  of  these,  near  the 
knee,  is  marked  thus,  -f.  Below  the  middle  of  the  leg  it  turns  to 
the  fore  part  of  the  ankle  with  the  saphenous  vein  to  end  in  the 
teguments  of  the  inner  side  of  the  instep,  reaching  about  two 
thirds  along  the  foot.  Near  the  ending  it  is  joined  by  the  musculo- 
cutaneous ;  and  some  of  the  terminal  filaments  sink  through  the 
fascia,  like  the  musculo-cutaneous  nerve  in  the  forearm,  to  supply 
the  tarsus. 

The  exfernttl  saphenoitSy  2,  a  branch  of  the  internal  popliteal 
trunk  (p.  412),  descends  along  the  back  of  the  leg  to  the  heel 
(Plate  liii).    Bending  forwards  below  the  external  malleolus,  it 
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runs  aloug  the  outer  border  of  the  foot,  and  terminates  on  the 
outside  of  the  little  toe.  When  in  contact  with  the  foot  it  famishes 
nerves  to  all  the  outer  margin,  but  the  offsets  to  the  sole  are  larger 
than  those  on  tlie  dorsum.  Oftentimes  the  nerve  is  large  ;  supply- 
ing then  more  digits  than  usnal,  and  more  of  the  dorsom  of  the 
foot. 

The  muscula-eutafteoiis  nerve,  3,  is  one  of  the  terminal  pieces  of 
the  external  popliteal  trunk  (p.  423),  and  takes  partly  a  deep  and 
partly  a  superficial  position  in  the  limb,  so  as  to  give  branches  to 
muscles  and  integuments — whence  the  name.  Beginning  at  the 
back  of  the  limb,  it  is  directed  forwards  at  first  outside  the  fibula 
and  under  the  peroneus  longus.  In  front  of  that  bone  it  is 
inclined  down  between  the  peronei  muscles  and  the  extensor 
longus  digitorum  ;  and  gradually  reaching  the  sur&ce,  it  pierces 
the  fascia  in  the  lower  third  of  tlie  leg  to  end  on  the  dorsum  of 
the  foot  and  toes. 

When  the  nerve  is  beneath  the  fascia  it  furnishes  ofbets  to  the 
peroneus  longus  and  brevis  muscles. 

After  it  becomes  cutaneous  it  divides  into  two  pieces,  inner 
and  outer,  which  arc  continued  over  the  dorsum  of  the  foot  to  the 
extremities  of  the  toes,  like  the  radial  nerve  on  the  hand.  These 
two  branches  may  vary  much  in  size  and  in  distribution ;  but 
commonly  they  supply  dorsal  digital  nerves  to  all  the  toes, 
except  the  outer  side  of  the  little  toe,  and  the  contiguous  sides  of 
the  great  and  second  toes.  Each  of  the  two  primary  pieces 
furnishes  offsets  to  its  side  of  the  foot^  and  communicates  with 
the  saphenous  nerve  close  to  it. 

Anterior  tibial  fierve,  8.  At  the  back  of  the  first  interosseous 
space  this  nerve  becomes  cutaneous ;  and  it  ends  in  two  dorsal 
digital  nerves  for  the  adjacent  sides  of  the  first  and  second  toes. 
Ofisets  of  it  enter  the  teguments  of  the  first  interosseous  space  ; 
and  it  is  joined  by  the  musculo-cutaneous  nerve. 

Cutaneous  of  the  external  popliteal^  4.  Arising  from  the  external 
popliteal  at  the  back  of  the  limb,  and  piercing  the  fascia,  it  is 
distributed  in  the  integuments  of  the  fore  and  outer  part  of  the 
leg  as  low  as  the  sjHjt  at  which  the  musculo-cutaneous  makes 
its  appearance. 
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MUSCLES  OF  THE   FRONT  OF  THE  LEG. 

Two  groups  of  muscles  come  into  view  in  this  Illustration  :  an 
anterior  which  bends  the  ankle  and  extends  the  toes ;  and  a  lateral 
for  the  extension  of  the  ankle. 


A.  Tibialis  anticus. 

B.  Extensor*  longus  digitorum. 

C.  Extensor  longus  pollicis. 

D.  Pcroneus  tertius. 

F.  Extensor  brevis  digitorum. 

H.  Peroneus  longus. 


I.   Peroneus  brevis. 

J.    Upper  part  of  annular   liga- 

meut. 
K.  Lower  part  of  annular  ligament. 
N.  External  annular  ligament. 
0.  Fibro-cartil.  sheaths  for  peronei. 


Anterior  group  of  muscles.  Between  the  tibia  and  fibula  are 
lodged  two  flexors  of  the  ankle  (tibialis  and  peroneus  tertius) ; 
and  between  them  are  situate  the  long  extensor  of  the  toes  and 
the  special  extensor  of  the  great  toe.  On  the  dorsum  of  the  foot 
lies  the  short  extensor  of  the  toes. 

The  tibialis  anticus^  A,  is  the  widest  and  most  internal  muscle 
of  the  group.  Its  origin  is  fixed  to  the  upper  half  or  rather 
more  of  the  outer  surface  of  the  tibia,  and  to  the  contiguous  part 
of  the  interosseous  membrane  —  the  membranous  attachment 
reaching  rather  lower  down  than  the  osseous.  In  the  lower  third 
of  the  leg  the  muscle  acquires  a  tendon,  and  passing  through  a 
sheath  in  each  part  of  the  annular  ligament,  is  inserted  into  the 
inner  surface  of  the  internal  cuneiform  bone,  and  the  base  of  the 
metatarsal  bone  of  the  great  toe. 

In  contact  with  the  fascia  throughout,  the  muscle  is  inseparably 
united  with  it  by  an  aponeurosis  at  the  upper  part.  It  rests  on 
the  tibia  and  the  interosseous  membrane,  covering  the  spine  of 
that  bone  in  the  lower  third  of  the  leg  ;  and  lies  over  the  ankle 
joint  and  the  tarsus.  Its  outer  border  touches  the  extensor  digi- 
torum and  extensor  pollicis,  and  is  the  guide  to  the  anterior  tibial 
vessels.  In  the  annular  ligament  the  tendon  is  surrounded  by  a 
synovial  sac  which  reaches  nearly  to  the  insertion. 

With  the  foot  free  to  be  moved  the  muscle  will  bend  the  ankle 
and  carry  inwards  the  great  toe  ;  it  can  also  raise  the  inner  border 
of  the  foot,  rotating  inwards  this  part.     The  foot  being  fixed,  as 
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in  standing,  it  \vill  help  the  tibialis  posticus  to  lift  the  inner 
margin  of  the  instep,  so  as  to  make  the  oatside  of  the  foot  the 
supporting  pait  of  the  body. 

After  the  advanced  foot  has  reached  the  ground  in  walking, 
the  muscle  will  be  able  to  bring  the  tibia  forwards  over  the  foot ; 
and  in  stooping  and  rising  it  will  assist  in  steadying  the  bones  of 
the  leg. 

In  deformity  of  the  foot  with  inversion,  and  elevation  of  the 
inner  part  of  the  sole  from  the  ground,  the  tendon  of  the  tibialis 
is  shortened  and  prominent,  and  will  have  to  be  divided  with 
others  before  the  sole  can  be  brought  into  its  natural  position  in 
the  treatment  of  that  ailment. 

The  peroneus  terlim^  D,  is  small,  and  is  generally  united  with 
the  extensor  longus  digitorum.  It  arises  from  the  lower  fourth  or 
third  of  the  inner  sur&ce  (anterior  part)  of  the  fibula,  below  the 
long  extensor  of  the  toes,  and  from  the  lower  end  of  the  inter- 
osseous membrane.  The  tendon  varies  much  in  size,  like  the 
fleshy  part  of  the  muscle,  and  is  transmitted  through  a  sheath  in 
the  lower  part  of  the  annular  ligament  with  the  long  extensor,  to 
be  inserted  by  a  widened  extremity  into  the  upper  part  of  the 
base  of  the  fifth  metatarsal  bone. 

More  or  less  joined  with  the  long  extensor  of  the  toes,  it  is 
superficial  throughout,  and  is  separated  from  the  peroneus  brevis 
behind  it  by  a  piece  of  fascia  which  is  fixed  into  the  fibula. 
Underneath  the  muscle  lie  the  lower  portion  of  the  fibula,  the 
ankle-joint,  and  the  short  extensor  of  the  toes. 

When  the  foot  hangs  the  muscle  will  be  employed  as  a  flexor  of 
the  ankle,  like  the  tibialis ;  and  it  will  raise  the  outer  border  of 
the  foot.  But  should  the  limb  be  fixed  by  contact  with  the  ground 
the  action  of  the  peroneus  tertius  on  the  leg  in  walking  and 
stooping  will  be  the  same  as  that  of  the  tibialis. 

The  extensor  longus  digitorum^  B,  is  a  thin  narrow  muscle, 
which  arises  from  the  head  and  three  fourths  of  the  inner  surface 
(anterior  part)  of  the  fibula ;  from  the  external  tuberosity  of  the 
tibia,  and  the  contiguous  interosseous  membrane  (about  an  inch)  ; 
and  from  the  fascia  of  the  leg.  Its  tendon  below  is  contained 
in  a  sheath  in  the  lower  portion  of  the  annular  ligament  with  the 
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peronens  tertins,  and  divides  into  four  pieces  of  attachment  for 
the  four  outer  toes. 

On  the  back  of  the  toes  the  tendons  are  arranged  like  those  of 
the  extensor  of  the  fingers.  For  example,  on  the  first  phalanx 
there  is  a  fibrous  expansion,  which  is  not  fixed  into  the  subjacent 
bone,  and  is  formed  by  pieces  of  the  long  and  short  extensors,  and 
by  tendons  from  the  lumbricalis  and  interossei ;  but  that  on  the 
little  toe  does  not  receive  any  contribution  from  the  short 
extensor.  At  the  front  of  the  metatarsal  phalanx  the  expansion 
divides  into  three  parts,  which  are  connected  with  the  two  re- 
maining phalanges  in  this  manner  : — The  short  central  piece  is 
inserted  into  the  base  of  the  middle  phalanx ;  and  the  two  lateral 
blend  into  one  at  the  fore  part  of  that  bone,  and  are  inserted  into 
the  base  of  the  last  phalanx.  Opposite  the  two  nearest  phalan- 
geal joints  a  fibrous  slip  descends  on  each  side  from  the  expan- 
sion to  blend  with  the  capsule  of  those  articulations. 

The  muscle  lies  partly  in  the  leg  and  partly  on  the  dorsum  of 
the  foot ;  and  although  not  fixed  into  the  nearest  phalanx,  it  is 
so  closely  united  to  that  bone  by  the  other  tendinous  slips  joining 
it,  as  to  be  able  to  extend  the  metatarso-phalangeal  joint.  Like 
the  tibialis  it  is  superficial  throughout.  Along  the  inner  side  lie 
the  tibialis  and  extensor  pollicis  with  the  tibial  vessels  and  nerve ; 
and  on  the  outer  are  situate  the  two  external  peronei,  but  separated 
by  a  process  of  fascia. 

If  the  foot  and  toes  are  not  fixed  the  muscle  extends  the  pha- 
langeal joints  from  root  to  tip,  separating  the  digits  at  the  same 
time ;  and  it  raises  afterwards  the  foot  so  as  to  bend  the  ankle. 

Should  the  foot  rest  on  the  ground  with  the  fibula  slanting 
backwards  that  bone  can  be  brought  forwards  by  the  muscle 
over  the  foot.     In  stooping  and  rising  it  will  assist  the  tibialis. 

The  extensor  brevis  dtgilorum,  F,  occupies  the  dorsum  of  the 
foot,  and  gives  tendons  to  the  four  inner  toes.  Thin  and  fleshy 
behind,  it  arises  from  the  outer  surface  of  the  os  calcis  near  the 
fore  part,  and  from  the  outer  end  of  the  lower  piece  of  the  anterior 
annular  ligament.  At  the  back  of  the  metatarsal  bones  it  divides 
into  four  fleshy  bundles  ;  and  from  these  proceed  tendons  to  join 
the  common  expansion  on  the  dorsum  of  the  first  phalanx  in  the 
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case  of  the  three  outer,  but  the  tendon  of  the  great  toe  is  inserted 
separately  into  the  base  of  the  nearest  phalanx. 

On  the  instep  the  muscle  is  covered  by  the  long  extensor  and 
the  peroncus  tertius  ;  and  the  inner  fleshy  belly,  larger  than  the 
others,  is  detached  from  the  rest  of  the  muscle  for  a  greater 
distance.  The  tendons  blend  with  those  of  the  long  extensor, 
and  are  applied  to  the  outer  border. 

It  assists  the  long  extensor  in  straightening  the  toes,  and  directs 
ihem  somewhat  out  at  the  same  time. 

The  extensor  praprius  polltcia,  C,  is  concealed  for  the  most  part 
by  the  preceding  muscle.  It  takes  origin  from  the  middle  three 
fifths  of  the  inner  surface  (anterior  part)  of  the  fibula,  and  from  the 
interosseous  membrane.  At  the  ankle  it  ends  in  a  tendon,  which 
is  contained  in  a  space  in  the  lower  piece  of  the  annular  ligament, 
and  is  thence  directed  over  the  inner  part  of  the  foot  to  be 
inserted  into  the  base  of  the  last  phalanx  of  the  great  toe. 

The  part  of  the  muscle  in  the  leg  is  deeply  placed  between  the 
extensor  longus  digitorum  and  the  tibialis ;  but  the  tendon  on  the 
dorsum  of  the  foot  is  superficial.  The  tibial  vessels  lie  inside  the 
extensor  as  low  as  the  ankle,  but  afterwards  outside  it. 

As  this  muscle  passes  over  the  ankle,  like  the  extensor  of  the 
digits,  it  has  a  similar  action,  viz.  first  straightening  its  digit  and 
next  bending  the  ankle.  And  the  slanting  limb  touching  the 
ground,  the  extensor  of  the  great  toe  will  help  to  move  the  fibula 
over  the  foot ;  or  to  support  that  bone  in  stooping. 

The  anterior  annular  ligament  of  the  leg  is  constructed  by  the 
deep  fascia  strengthened  by  transverse  fibres  near  the  ankle-joint. 
It  incases  and  binds  down  the  tendons  of  the  muscles,  and  consists 
of  two  parts — upper  and  lower. 

The  upper  piece,  J,  is  placed  above  the  ankle,  and  is  squarer  in 
form  than  the  lower.  It  is  attached  laterally  to  the  tibia  and 
fibula,  and  is  continued  into  the  fascia  of  the  leg  by  the  upper 
and  lower  edges.  In  it  is  one  sheath  towards  the  inner  side  for 
the  tibialis  anticus,  and  this  is  lined  by  a  synovial  sac,  which  is 
prolonged  on  the  tendon  into  the  other  part  of  the  ligament ; 
whilst  the  other  muscles  of  the  leg  pass  under  it  without  being 
contained  in  sheaths.    This  band  serves  the  purpose  of  fixing  the 
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vertical  parts  of  the  long  muscles  to  the  front  of  the  ankle,  and 
rendering  them  able  to  bend  that  joint. 

The  lower  piece,  K,  is  wide  and  thin  internally  but  pointed  and 
thick  externally,  and  lies  below  the  level  of  the  ankle  on  the  outer 
side.  Externally  it  is  fixed  into  the  upper  surface  of  the  os  calcis 
close  to  the  interosseous  ligament^  and  internally  into  the  tibial 
malleolus  and  the  plantar  fascia ;  and  it  blends  with  the  deep  fascia 
by  its  edges.  Three  sheaths  for  tendons  are  constructed  in  it ; 
an  inner  for  the  tibialis  anticus,  an  outer  for  the  extensor  longus 
digitorum  and  peroneus  tertius,  and  an  intermediate  for  the 
extensor  proprius  pollicis.  A  synovial  sac  lubricates  each  sheath, 
and  the  inner  one  is  continued  into  the  compartment  in  the  upper 
piece,  J,  of  the  ligament.  The  use  of  this  part  is  to  bind  hori- 
zontally the  tendons  of  the  long  extensors  to  the  foot,  so  that  they 
may  be  able  to  act  on  the  ankle  as  well  as  the  digits. 

Lateral  muscles  of  the  leg. — Two  muscles  enter  into 
this  group ;  and  as  they  are  attached  to  the  fibula  they  are 
named  peronei. 

The  peroneus  longus^  H,  the  highest  and  most  superficial  of 
the  two,  arises  from  the  outer  or  anterior  surface  of  the  upper 
half  of  the  fibula,  though  gradually  diminishing  in  width  down- 
wards ;  from  the  external  border  of  that  bone  by  thin  fleshy 
fibres,  behind  the  peroneus  brevis,  as  low  as  the  inferior  fifth ;  and 
from  the  fascia  incasing  the  muscle.  Its  long  tendon  passes 
through  an  annular  ligament  behind  the  outer  malleolus,  and 
through  a  separate  sheath  of  fibro-cartilage,  0,  on  the  outer  side  of 
the  OS  calcis  to  reach  its  insertion  in  the  sole  of  the  foot  (p.  451). 

Superficial  in  the  leg  it  rests  on  the  fibula  and  the  peroneus 
brevis,  concealing  altogether  this  muscle  above,  but  only  in  part 
below.  By  means  of  the  sheaths  attaching  it  to  the  bones  the 
peroneus  can  move  both  the  ankle  joint  and  the  foot.  In  the  ' 
sole  of  the  foot  it  lies  deeply,  and  is  received  into  a  third  fibrous 
sheath  (Plate  Lvn.  Fig.  2.  Q). 

The  muscle  is  able,  when  the  foot  is  unsupported,  to  extend  the 
ankle,  and  to  raise  the  outer  border  of  the  instep,  depressing  at 
the  same  time  the  great  toe  and  the  inner  edge. 

The  foot  being  immoveable  the  peroneus  longus  will  elevate  the 
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outer  border,  throwiDg  the  weight  of  the  body  on  the  inner  side  ; 
and  in  rising  ftx)in  stooping  it  will  help  to  bring  back  the  fibula 
to  a  right  angle  with  the  foot. 

The  peroneus  brevis^  I,  is  attached  to  the  outer  or  anterior 
surface  of  the  fibula  for  tha  lower  two  thirds  of  the  shaft — ^the 
upper  end  being  pointed  and  lying  inside  its  fellow ;  and  from  the 
intermuscular  septum  between  it  and  the  anterior  muscles  of  the 
leg.  At  the  ankle  its  4;endon  passes  with  that  of  the  peroneus 
longus  throagh  the  external  annular  ligament,  lying  next  the 
bon6 ;  escaped  from  this  it  is  received  into  a  sheath,  O,  on  the 
outer  side  of  the  os  calcis,  above  that  for  the  peroneus  longus ;  and 
it  is  finally  inserted  by  a  widened  end  into  the  base  of  the  meta- 
tarsal bone  of  the  little  toe. 

In  the  leg  the  lower  part  of  this  peroneus  is  superficial  in  front 
of  the  other,  and  its  tendon  is  connected  to  the  fibula  and  the 
tarsus  by  sheaths  like  those  of  its  companion.  Fascia  isolates 
it  from  the  muscles  on  the  front  and  back  of  the  leg. 

This  muscle  extends  the  ankle,  and  moves  the  foot  outwards 
almost  horizontally  when  the  toes  are  not  supported ;  but  when 
the  foot  is  fixed,  as  in  standing,  it  will  assist  the  long  peroneus 
in  raising  the  outer  border  from  the  ground.  In  rising  from 
stooping  it  acts  on  the  fibula  like  the  peroneus  longus. 

External  annular  ligament^  N.  This  is  a  thin  band  behind  and 
rather  below  the  fibular  malleolus,  which  is  formed  by  thickened 
fascia,  like  the  other  annular  ligaments  near  the  ankle.  In  front 
it  is  attached  to  the  malleolus,  and  behind  to  the  os  calcis.  Its 
upper  end  joins  the  fascia  of  the  leg,  and  the  lower  is  united  by  a 
thin  fibrous  layer  to  the  bands  of  fibro-cartilage  fixing  the  tendons 
of  the  peronei  to  the  os  calcis.  There  is  but  one  space  in  the 
ligament,  and  this  lodges  the  two  peronei ;  it  is  lubricated  by  a 
s}Tiovial  sac,  which  bifurcates  inferiorly  into  two — a  piece  being 
continued  with  each  tendon  into  the  fibro-cartilaginous  sheath. 

ANTERIOR  TIBIAL  VESSELS. 

The  anterior  tibial  artery  with  its  venae  comites  extends  through 
the  front  of  the  leg  to  the  sole  of  the  foot. 


ANTERIOR  TIBIAL  VESSEIA 
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e.  Cutaneoas  branch  with  a  nerve. 

/.  Offsets  of  the  rccnrrent  branch. 

g.  Anterior  tibial  tnink. 

h.  Dorsal  artery  of  the  foot. 

i.  Internal  malleolar  branch. 


J,  Anterior  peroneal  branch. 

k.  Tarsal  branch. 

/.  First  dorsal  interosseous. 

n.  Metatarsal  branch. 

0,  Three  outer  interosseous. 


The  anterior  tibial  artery,  g,  is  derived  from  the  splitting  of 
the  popliteal  trunk  at  the  lower  Mge  of  the  muscle  of  the  same 
name  ;  and  it  reaches  to  the  hinder  part  of  the  first  interosseous 
space,  where  it  enters  the  sole,  ending  as  before  said  (p.  454). 
Beginning  at  the  back  of  the  leg  (Plate  lv.)  it  is  directed  forwards 
at  first  between  the  bones  and  above  the  interosseous  membrane, 
and  then  along  the  front  of  the  leg  and  dorsum  of  the  foot.  A 
line  on  the  surface  from  the  inner  part  of  the  neck  of  the  fibula  to 
the  first  interosseous  space  would  mark  the  position  of  the  subja- 
cent vessel.  For  the  purposes  of  description  a  division  of  it  into 
two  is  commonly  made,  viz.  an  upper  part  called  anterior  tibial, 
and  a  lower,  which  has  been  named  the  dorsal  artery  of  the 
foot. 

In  the  leg  the  anterior  tibial  is  deeply  placed  between  the  fleshy 
bellies  of  the  muscles  ;  but  it  becomes  more  superficial  near  the 
ankle,  and  is  covered  finally  only  by  the  annular  ligament  and  the 
teguments.  To  its  inner  side  nearly  all  the  way  is  the  tibialis 
anticus  ;  though  close  to  the  ending  the  extensor  proprius  pollicis 
intervenes  between  the  two,  having  crossed  the  artery  just  above 
the  ankle.  On  the  outer  side  comes  first  the  extensor  longus 
digitorum  for  about  two  inches,  then  the  extensor  pollicis  as 
far  as  the  ankle,  and  finally  the  extensor  longus  digitorum  again 
at  the  ending.  It  rests  in  the  upper  two-thirds  of  its  course  on 
the  interosseous  membrane,  and  in  the  lower  third,  on  the  tibia 
and  the  ankle-joint. 

Companion  veins,  p,  encircle  the  artery,  forming  a  plexiform 
disposition  over  the  upper  part.  The  anterior  tibial  nerve,  6, 
comes  into  contact  with  the  vessels  about  the  place  of  meeting  of 
the  upper  and  middle  thirds  of  the  leg,  and  runs  wfth  them  to  the 
foot ;  at  first  it  is  external,  then  internal  to  the  vessel,  and  finally 
external  in  position  on  the  dorsum  of  the  foot. 

Branches.    Most  of  tlie  collateral  oflftets  are  unnamed,  and  are 
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distributed  to  the  neighbonring  muscles  and  the  teguments.  Eyen 
the  named  branches  are  small  in  size,  like  the  offsets  of  the  arteries 
of  the  upper  limb  ;  they  are  the  following : — 

The  recurrent  branch  springs  from  the  upper  end  of  the  artery, 
and  ascends  through  the  tibialis  to  the  knee-joint  :  it  gives 
branches  to  that  muscle,  and  its  superficial  ramifications  are 
marked  with/. 

A  cutaneous  branchy «,  accompanies  the  musculo-cutaneous  nerve : 
it  supplies  the  contiguous  musdes,  and  ends  in  the  teguments. 

Malleolar  branches.  Two  small  arteries  with  this  name  take 
origin  a  little  above  the  ankle,  and  ramify  over  the  malleoli :  the 
inner  is  shown  by,  t ;  and  the  outer,  concealed  by  the  muscles, 
joins  the  anterior  communicating  branch,  ^^  of  the  peroneal  artery 
(p.  432). 

Articular  branches  pass  from  the  lower  end  of  the  artery  into 
the  ankle-joint. 

Peculiarities.  OccasionaUy  the  trunk  of  the  anterior  tibial 
artery  has  been  found  superficial  to  the  muscles  in  the  lower  part 
of  the  leg  ;  in  such  a  condition  of  the  vessel  a  superficial  wound 
might  lay  it  open.  Its  size  is  very  variable,  like  the  arteries  of 
the  upper  limb,  and  the  deficient  part  is  supplied  by  an  offset  from 
the  posterior  tibial,  or  the  peroneal  artery. 

Dorsal  artery  of  the  foot^  h.  This  part  of  the  anterior  tibial 
extends  from  the  ankle-joint  to  the  ending  in  the  sole.  It  lies 
near  the  surface  ;  and  its  position  will  be  found  by  the  line  before 
mentioned. 

For  the  greater  part  of  its  extent  it  is  covered  by  the  inner 
piece  of  the  extensor  brevis  digitorum,  but  at  the  beginning  and 
ending  only  by  the  special  fascia  and  the  teguments.  It  is  firmly 
supported  by  the  subjacent  tarsal  bones.  LateraDy  it  has  a 
tendon  on  each  side,  viz.  the  extensor  poUicis  internally,  and  the 
extensor  longus  digitorum  externally,  but  both  are  at  a  distance 
from  it — about  half  an  inch. 

The  venae  comites  have  the  same  arrangement  here  as  above, 
and  the  anterior  tibial  nerve  is  placed  on  the  outer  side. 

Branches,  Many  offsets  are  given  to  the  tarsal  and  metatarsal 
portions  of  the  toot :  those  leaving  the  inner  side  of  the  vessel 
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are  unnamed  ;  and  those  on  the  outer  side,  which  are  rather 
larger,  are  named  tarsal,  metatarsal,  and  interosseous,  from  their 
distribution. 

The  tarsal  branch,  k,  arises  opposite  the  scaphoid  bone,  and  is 
directed  beneath  the  extensor  brevis  digitorum  to  the  outer  part 
of  the  tarsus ;  it  gives  branches  to  that  muscle,  and  anastomoses 
with  the  arteries  before  and  behind  it,  viz.  metatarsal,  n,  and 
anterior  communicating  of  the  peroneal,/ 

The  metatarsal  branchy  n,  leaves  the  trunk  at  the  fore  part  of 
the  tarsus,  and  runs  outwards  across  the  base  of  the  metatarsal 
bones  to  the  border  of  the  foot,  where  it  anastomoses  with  the 
tarsal  and  external  plantar  arteries.  In  its  course  it  lies  beneath 
the  short  extensor,  and  fonns  an  arch,  from  the  fore  part  of  which 
the  following  small  interosseous  arteries  proceed : — 

The  dorsal  mterossei,  o,  of  the  three  outer  spaces  spring  from 
the  metatarsal  branch,  and  run  forwards  to  the  cleft  of  the  toes. 
Here  each  bifurcates,  and  the  small  resulting  branches  are  con- 
tinued to  the  end  of  the  toes  as  the  dorsal  digital  arteries :  the 
most  external  furnishes  also  a  branch  to  the  outer  side  of  the 
little  toe.  From  the  beginning  of  each  interosseous  branch  a 
piece  descends  to  the  sole  of  the  foot  to  unite  with  the  plantar 
arch  ;  and  from  the  ending  springs  another  offset  to  enter  a  digital 
artery :  these  are  named  anterior  and  posterior  perforating 
branches  (p.  453). 

First  dorsal  interosseous  branch,  /,  arises  from  the  dorsal  artery 
as  this  is  about  to  sink  into  the  foot :  it  is  continued  forwards  in 
the  first  space,  in  the  same  manner  as  the  other  arteries,  and 
divides  like  them  for  the  sides  of  the  first  two  toes.  The  space 
receives  offsets  from  it. 

Branch  of  live  peroneal  artery,  j.  The  anterior  communicating 
branch  of  this  artery  (p.  432)  comes  tlirough  the  aperture  in  the 
lower  part  of  the  interosseous  membrane,  and  descends  in  front  of 
the  outer  malleolus  to  the  tarsus,  where  it  distributes  many 
branches  :  above  it  anastomoses  with  the  external  malleolar,  and 
below  with  the  tarsal  artery. 

VemB  comites.  The  anterior  tibial  veins  have  the  same  extent 
and  connections  as  the  artery,  and  end  above  in  the  popliteal 
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trnnk  :  in  their  course  they  receive  branches  corresponding  with 
those  of  the  artery.  They  have  a  plexifonn  disposition  around 
the  tibial  bloodvessel,  especially  above ;  and  they  anastomose  with 
the  internal  saphenons  vein. 

Peculiarities.  The  dorsal  artery  of  the  foot  is  snbject  to 
great  variations  in  its  position  and  size.  Frequently  it  forms  an 
arch  under  the  extensor  brevis  digitorum,  with  the  convexity 
towards  the  outer  border  of  the  foot  Much  bleeding  from  a 
wound  on  the  top  of  the  foot  towards  the  outer  part,  which 
would  be  /ar  out  of  the  usual  line  of  the  vessel,  would  suggest  the 
possibility  of  the  artery  being  opened  in  its  unusual  situation* 

When  the  anterior  tibial  is  so  small  as  not  to  reach  to  the  lower 
part  of  the  leg  the  anterior  communicating  branch  of  the  peroneal 
becomes  the  dorsal  artery  of  the  foot,  and  takes  the  place  of  the 
deficient  tibial  trunk  :  this  substituted  vessel  may  have  also  the 
same  uncommon  curved  course  on  the  dorsum  of  the  foot  as  the 
anterior  tibial. 

Ligature,  In  the  dead  body  the  artery  is  easily  reached  in 
consequence  of  its  superficial  and  fixed  position ;  and  the  operation 
of  ligature  may  be  practised  on  it  in  the  following  way : — 

Firsts  the  position  of  the  vessel  is  to  be  ascertained  by  a  line  on 
the  surface,  from  the  centre  of  the  ankle  to  the  back  of  the  first 
interosseous  space. 

A  cut  in  that  line,  about  two  inches  in  length  and  nearer  the 
interosseous  space  than  the  ankle-joint,  is  to  divide  the  skin,  the 
teguments,  and  the  deep  fascia  covering  the  muscles. 

After  cutting  through  the  superficial  strata  the  inner  piece  of 
the  extensor  brevis  digitorum  comes  into  sight ;  and  the  tendon 
connected  with  those  flesliy  fibres  serves  as  the  deep  guide  to  the 
bloodvessels  issuing  from  beneath.  In  the  botton  of  the  wound 
appears  the  anterior  tibial  nerve,  which  is  generally  outside  and 
close  to  the  artery  ;  but  the  tendons  of  the  long  extensors  of  the 
digits  are  at  some  distance  from  the  vessel,  and  are  not  visible. 

Opening  now  the  arterial  sheath,  and  detaching  the  vente 
comites,  the  thread  is  to  be  passed  around,  and  to  be  knotted  on 
the  vessel  in  the  usual  way. 

Should  the  tibial  artery  have  the  unusual  course  on  the  dorsum 
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of  the  foot,  which  has  been  before  cited  (p.  468),  no  bloodvessels 
will  be  met  with  by  an  incision  in  the  usual  line  of  the  artery ; 
but  if  the  cut  be  made  to  reach  the  interosseous  space  the  wander- 
ing vessel  may  be  recognised  coming  to  the  hinder  part  of  that 
interval  to  enter  the  foot. 

Wound  of  the  artery.  Considerable  bleeding  would  follow  the 
opening  of  the  artery  on  the  dorsum  of  the  foot  on  account  of  the 
free  communication  of  the  anterior  with  the  posterior  tibial  blood- 
vessel. For  the  arrest  of  the  haemorrhage  two  plans  may  be 
adopted.  According  to  the  one  two  ligatures  may  be  applied  to 
the  vessel,  one  above,  and  the  other  below  the  opening ;  and 
according  to  the  other  pressure  may  be  made  on  the  trunk  of  the 
artery,  and  to  the  wound,  whilst,  if  necessary,  the  flow  of  blood 
in  the  posterior  tibial  artery  may  be  checked  by  the  employment 
of  a  compress  to  that  trunk. 

Lymp/iaiics  of  the  leg.  Only  a  summary  of  these  small  vessels 
will  here  be  given,  as  they  are  not  indicated  in  the  Figure.  There 
are  superficial  and  deep  lymphatics  with  the  blood  vessels,  as  in 
the  upper  limb. 

In  the  superficial  set  arc  two  groups,  one  with  each  saphenous 
vein.  The  lymphatics  with  the  short  saphenous  enter  the  popliteal 
glands  ;  and  those  with  the  long  saphenous  vein  open  into  the 
inguinal  glands.  Enlargement  and  inflammation  consequent  on 
disease  or  irritation  of  the  lymphatics  on  the  opposite  borders  of 
the  foot  would  affect  diflferent  glands. 

The  deep  lymphatics  run  along  the  main  arteries,  and  all 
converge  to  the  popliteal  glands.  In  connection  with  the 
lymphatics  on  the  anterior  tibial  artery  is  situate  a  small  gland  ; 
this  is  the  lowest  in  the  limb,  and  is  to  be  found  about  half  way 
down  the  leg. 

BRANCHES  OF  EXTERNAL  POPLITEAL  NERVE. 

The  three  terminal  branches  of  the  external  popliteal  nerve, 
viz.  recurrent  tibial,  anterior  tibial,  and  musculo-cutaneous,  which 
begin  between  the  fibula  and  the  pcroncus  longus,  are  met  with 
in  the  dissection  of  the  front  of  the  leg. 
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5.  Recurrent  tibial  branch.  !       7.  Branch  to  short  extensor  of  the 

6.  Anterior  tibial  nerve.  '  toes  and  the  tarsus. 

j      8.  Cutaneous  part  of  anterior  tibiaL 

The  recurrent  tibial  branchy  5,  passes  under  the  extensor  longos 
digitornm,  but  over  the  tibial  vessels,  to  the  artery  of  the  same 
name,  and  ascends  through  the  tibialis  anticus  to  the  knee-joint. 

The  anterior  tibial  nerve,  6,  is  directed,  like  the  preceding, 
beneath  the  long  extensor  of  the  toes,  and  meets  with  the  tibial 
vessels  above  the  middle  of  the  leg.  From  this  point  it  is  closely 
applied  to  those  vessels,  crossing  them  once  or  more ;  and  con- 
tinues on  the  outer  side  of  the  dorsal  artery  of  the  foot  till  this 
bloodvessel  enters  the  sole.  Finally  it  pierces  the  fascia,  and 
ends  in  the  integuments  of  the  great  toe  and  the  next. 

This  nerve  furnishes  offsets  to  all  the  muscles  of  the  front  of 
tlic  limb  below  the  knee.  It  supplies,  namely,  the  two  flexors  of 
the  ankle  (tibialis  anticus  and  peroneus  tertius);  the  common 
extensors  of  the  toes  (ext.  digit,  longus  and  brevis) ;  and  the 
special  extensor  of  the  great  toe  (ext.  prop,  pollicis).  To  the 
tarsus  it  gives  a  large  branch,  7,  which  resembles  much  in  its 
appearance  the  nerve  distributed  to  the  back  of  the  wrist  :  ftx)m 
this  branch  offsets  are  sent  to  the  extensor  brevis  digitoruin, 
which  covers  it,  as  well  as  to  the  underlying  bones  and  arti- 
culations. 

The  muscuh'Cutaneous  nerve,  3,  takes  a  downward  course  at  first 
between  the  fibula  and  the  peroneus  longus,  H,  and  noxtly, 
between  the  ixfroneus  brevis  and  the  extensor  longus  digitorum,  B, 
to  become  cutaneous  at  the  lower  third  of  the  leg.  Its  ending  on 
the  dorsum  of  the  foot  and  the  toes  has  been  before  described 
(p.4r)8). 

Before  the  nerve  pierces  the  deep  fascia  it  emits  branches  as 
before  said  to  the  two  lateral  i)eroneal  muscles. 
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Abdomen,  292 
Abdominal  aorta,  298 

hernia,  273,  279 
ring,  external,  264 

internal,  271,  285 
wall,  261,  284 
Abdncens  nerve,  117,  130 
Abductor  indicis,  96 

minimi  digiti  manias,  95 

pedis,  436 
pollicis  maniis,  94 
pedis,  435 
Accelerator  urinte  muscle,  252 
Accessorius  muscle,  443 
Accessory  nerve  of  obturator,  379 
Accessory  pudic  artery,  327 
Acromial  thoracic  artery,  25 
Adductor  brevis,  373 
hallicis,  446 
longus,  372 
magnus,  374,  405 
minimi  digiti,  95 
pollicis,  94 
Anastomosis  of  arteries 
in  the  axilla,  26 
at  the  elbow,  50 
in  the  foot,  438,  452 
in  the  hand,  88,  89,  97 
at  the  knee,  410,  422 
in  the  thigh,  370,  407 
Anastomotic  artery  of  brachial,  50 

of  femoral,  363 
branches  of  profunda,  407 
Anconeus  muscle,  102 
Annular  ligament  of  ankle,  antcrior,462 

external,  464 
internal,  425 
of  wrist,  i)osterior,  103 
Aorta  abdominal,  298 
Aortic  opciuing,  296 
Aperture  of  diaphragm,  295 

Eustachian  tube,  210,  235 
larynx,  212 
narcs,  211 
ccsophagus,  212 
for  vena  cava,  296 
Aponeurosis  of  external  obliquo,  263 


Apoueorosisof  fascia  lata,  261 

femoral  artery,  360 
internal  oblit^uc,  268 
soft  palate,  213 
transversal  is,  270 
Appendages  of  uterus,  335 
Arch  crural  or  femoral,  284 
dia])hragmatic,  295 
palmar,  deep,  97 

superficial,  88 
plantar,  452 
palatine,  213 
of  subclavian,  167 
of  urethra,  326 
Arm,  dissection  of,  40 
Artery,  anastomotic  brachial,  50 

femoral,  363 
aorta,  abdominal,  298 
articular  azygos,  401,  410 
inferior,  422 
superior,  401,  410 
auricular  posterior,  163 
axillary,  6,  21 
brachial,  37,  45 
buccal,  180 
bulbous,  259 
capsular,  middle,  299 
carotid,  common,  158 
external,  161 
internal,  119,  198 
carpal,  ulnar,  anterior,  83 
I)Osterior,  105 
radial,  anterior,  75 
posterior,  105 
central  of  the  retina,  123 
.  cervical  ascending,  169 
deep,  174 
occipital,  174 
ciliary  anterior,  123 
posterior,  123 
oircumiiex,  anterior,  10,  57 
external,  370 
iliac  internal,  273, 291 
superficial,  262, 

340 
internal,  376,  395 
posterior,  9,  57,  66 
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Artery,  coccygeal,  388  • 

coinpaiiion  of  sciatic  nerve,  388 

median  nerve,  83 
cremasteric  273 
crico- thyroid,  198 
dental  anterior,  193 

inferior,  179  • 

posterior,  180,  192 
diaphragmatic,  299 
digital  of  hand,  80,  97 
of  foot,  438,  453 
dorsal  of  index  finger,  105 
foot,  454,  466 
lingual,  189 
penis,  316 
scapula,  25,  58 
thumb,  105 
wrist  radial,  75 
ulnar,  105 
epigastric  internal,  273,  291 

superficial,  262,  340 
ethmoidal,  123 
facial,  162,  180,  198 
femoral,  358 
frontal,  123 
ffluteal,  307,  387,  394 
haemorrhoidal  inferior,  247 
middle,  307 
superior,  329 
hypogastric,  31? 
ilio-lumbar,  306 
iliac  common,  300 
external,  289,  301 
internal,  300,  305 
infra  orbital,  193 
iutercostal  upiwr,  170 

lowest,  305 
interosseous  anterior,  83,  109 
posterior,  109 
of  hand,  97,  105 
of  foot,  467 
ischiatic,  247,  307,  388 
labial  inferior,  180 
lachrymal,  123 
large  of  thumb,  97 

of  great  toe,  455 
laryngeal  inferior,  208 
superior,  208 
lingual,  162,  188 
lumbar,  299,  305 
malleolar  inner,  466 
outer,  466 
mammary  internal,  1 70 
external,  10 
masseteric,  180 
maxillary  internal,  162,  179 
median,  83 
meningeal,  large,  119,  179,  183 

sinall,  183 
metacar])al  ulnar,  S3 


Artery,  metacarpal  radial,  105 
metatarsal,  467 
mylo-hyoid,  179 
nasal,  123 

nutritious  of  femur,  377 
fibula,  432 
humerus,  49 
tibia,  431 
obturator,  292,  307 
occipital,  162,  174 
ophthalmic,  122 
ovarian,  338 
palatine  inferior,  198 
palmar  deep,  97 
palpebral,  123 

penorating,  femoral,  377, 406 
of  hand,  97 
of  foot,  453 
perineal  superficiid,  253 
peroneal,  431 

anterior,  432,  467 
pharyngeal  ascending,  198 
phrenic  inferior,  299 
plantar  external,  438,  449 

internal,  437 
popliteal,  407,  421 
profunda  cervical,  170,  174 
femoral,  370^  376 
humeral,  49,  65 
pudic  external,  262,  339,  363 
internal,  246,  258,  315 
radial,  73,  96 
ranine,  189 

recurrent  interosseous,  109 
radial,  75,  no 
tibial,  46S 
ulnar,  82,  83 
renal,  299 
sacral,  lateral,  306 
middle,  299 
scapular  posterior,  142 
sciatic,  247,  307,  3S8 
spermatic,  299 
subclavian,  138,  167 
sublingual,  189 
submental,  163 
subscapular,  9,  25 
superficial  of  palm,  75 
supra-orbital,  123 
renal,  299 
scapular,  142,  169 
tarsal,  467 
temporal,  162 

deep,  180 
thoracic  acromial,  25 
alar,  9,  26 
long,  9,  25 
superior,  25 
thyroid  inferior,  169,  197 
superior,  162,  19S 
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Artery,  tibial  anterior,  428,  454,  465 
posterior,  428 
tonsilutic,  198 
transverse  cervical,  142,  169 
facial,  162,  193 
periuaeal,  253,  259 
tympanic,  199 
ulnur,  75,  81,  88 
uterine,  337 
vaginal,  338 
vertebral,  119,  169,  174 
vesical  inferior,  329 
superior,  329 
Articularpopliteal  arteries,  410, 422, 423 

nerves,  412,  413 
Articulation  of  laryngeal  cartilages,  221 
Arytienoid  cartilages,  220 

muscle,  227 
Ascending  cervical  vessels,  169 

pharyngeal  vessels,  198 
Auditory  nerve,  117 
Auricular  artery,  posterior,  162 
nerve,  large,  145,  165 
posterior,  146 
Auriculo-temporal  nerve,  165,  1S4 
Axilla,  4 

dissection  of,  1 
Axillary  artery,  6,  21 
glands,  13 
plexus,  II 
sheath,  21 
vein,  io«  26 
Axis,  thyroid,  169 
Aicygos  artery,  410 

uvulte  muscle,  215 
vein,  lai^e,  307 

Basilic  vein,  32,  44 
Biceps  femoris,  403 

huiueralis,  20 
Bladder  connections,  male,  322 

female,  332 
ligaments,  false,  318,  323 
true,  323 
Blood-letting  at  elbow,  32 
Brachial  aponeurosis,  30,  42 
artei-y,  45 
plexus,  27,  205 
veins,  44 
Brachialis  anticus,  43 
Broad  uterine  ligament,  334 
Buccal  artery,  180 
nerve,  182 
Buccinator  muscle,  178 
Bulb  of  the  urethra,  255 
artery  of,  258 
nerve  of,  260 

Capsular  artery,  middle,  299 
Cardiac  nerves,  lower,  204 


Oardiac  nerves,  middle,  203 

upper,  203 
Carotid  artery,  common,  158 
external,  loi 
internal,  119,  160,  198 
Carpal  arteries,  radial,  75,  105 

ulnar,  83 
Cartilage,  arytenoid,  220 
cricoid,  219 
cuneiform,  220 
thyroid,  219 
triangular  nasal,  235 
Cartilages  of  nose,  23^ 

of  Santorini,  220 
of  trachea,  233 
of  Wrisberg,  220 
Cava  inferior,  302 
Cavernous  sinus,  126 
Central  artery  of  retina,  123 

point  of  perimeum,  251 
tendon  01  diaphragm,  294 
Cephalic  vein,  27,  32,  44 
Cervical  ganglion,  inferior,  203 

middle,  203 
sui)erior,  203 
nerves,  anterior,  175,  204 

posterior,  175 
plexus,  144,  204 

deep  branches,  204 
superficial,  144 
Cervico-facial  nerve,  152,  164 
Chiasma  of  optic  ner\'es,  1 16 
Chorda  tympani  nerve,  185 
Chordse  vocales,  223 
Ciliary  arteries,  123 

nerves,  nasal,  125 

lenticular,  129 
Circular  sinus,  126 
Circumflex  artery,  anterior,  10,  57 

external,  370 
internal,  376 
posterior,- 9,  57,  66 
iliac  artery,  deep,  273,  291 
superficial,  262, 

340 
nerve,  12.  58 

Coccygeal  artery,  388 

Coccygeus  muscle,  313 

Conies  nervi  ischiadic!,  388 

mediani,  83 

Commissure  of  optic  nerves,  116 

Communicating  neroneal  nerve,  414 

Complexus  muscle,  172 

Compression  of  arteries 

brachial,  45 

femoral,  36 

popliteal,  409 

subclavian,  139 
Congenital  hernia,  277 
Coi^oined  tendon,  271 
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Constrictor  inferior,  206 
faucium,  215 
middle,  206 
8U})erior,  207 
urethral,  257 
vaainal,  334 
Coraco-brachialis,  3,  20 

clavicular  ligament,  16 
Conliform  tendon,  294 
Cords,  Tocal,  223 
Cornicula  laryngis,  220 
Corrugator  cutis  ani,  243 
Costo-coracoid  meml»rane,  21 
Cowper's  glands,  257 
Cranial  nerves,  115 
Cremastcr  muscle,  268 
Cremasteric  artery,  273 
Cribriform  fascia,  343 
Crico-arytienoid  joiut,  222 

muscle  lateral,  227 

IKistcrior,  227 
thyroid  joint,  221 

membrane,  221 
muscle,  228 
Cricoid  cartila^,  219 
Crura  of  the  diaphragm,  295 
Crureus  muscle,  368 
Crunil  ai*ch,  284,  344 

deep.  345 
canal,  347 

hernia,  347 

nerve,  309 

ring,  286 

sheutli,  286,  345 

Cuneiform  cartilages,  220 

articulations  uf,  222 

Curve  of  the  uri'tlira,  326 

Cutaneous  nerves  of  alMlomcn,  266 

arm,  81 

buttock,  380 

face,  193 

foot,  back,  457 

solo,  439 

hand,  pulni,  76,  84 

leg,  back,  414 

front,  457 

neck,  front,  152 

porinajum,  247,253 

shoulder,  58 

thigh,  front,  352 

thorax,  13 

Cutaneous  veins  of  elbow,  30 

Deki*  cervicxil  artery,  170,  174 

crunil  arch,  345 

facial  vein,  181 

transverse  perineal  muscle,  251, 
257 
T)eglutition,  act  of,  208,  212 
Deltoid  muscle,  55 


I 


Dental  artery,  anterior,  193 
inferior,  179 
lK)sterior,  180,  193 
nerve,  anterior,  194 
inferior,  184 
posterior,  194 
Descendens  noni  nerve,  165,  171 
Depressor  epiglottidis,  228 
Diaphragm,  293 

vessels  of,  299 
Digastric  muscle,  157 
nerve,  164 
Digital  arteries,  plantar,  438 
radial,  89,  97 
tibial,  467 
ulnar,  89 
nerves  of  median,  92 
plantar,  439 
radial,  76 
ulnar,  92 
Dissection  of  abdominal  cavity,  293 

wall,  261,  284 
arm,  back,  59 
front,  40 
axilla,  I 

axillary  vessels,  15 
base  of  skull,  1 13 
bend  of  elbow,  29 
brachial  plexus,  15 
buttock,  379 
carotid   artery  common, 

153 

external,  153 

internal,  195 
cranial  nerves  in  neck,  195 
femoral  hernia,  344 
foot,  back,  456 
sole,  424 
forearm,  Iwick,  99,  106 
front,  68,  77 
groin,  261 
ham,  397 
hand,  back,  99 

palm,  85,  93 
inguinal  hernia,  261 
larynx,  218 
leg^  back,  413 
front,  456 
lower  limb,  339 
lumbar  plexus,  304 
neck,  back,  172 
front,  131 
neck,  anterior  triangle,  153 
I)osterior     triangle, 

131 
nose,  233 

orbit,  120,  127 

pelvis,  female,  331 

male,  312 

porinaium,  back,  241 
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Dissection  of  perineum,  front,  249,  255 
pharynx,  205 
popliteal  space,  397 
pter}*goid  region,  170,  182 
sacral  plexus,  304 
saphenous  opening,  339 
scapular  muscles,  53 
Scarpa's  space,  354 
shoulder,  52 
soft  palate,  208 
subclavian  artery,  166 
submaxillary  region,  186 
superior  maxillaiy  nerve, 

191 
thigh,  back,  402 
front,  351 
upper  limb,  i 
vena  cava  inferior,  292 
Dorsal  artery  of  foot,  454,  466 

tongue,  189 
scapula,  25,  58 
nerve  of  penis,  316 
Ductus  ad  nasum,  237 
S  tenon  is,  150 
thoracicus,  307 
WhartonU,  188 
Riviniani,  188 
Dura  mater  of  skull,  1 14,  126 
neiTes,  115 
vessels,  115 

Eighth  cranial  nerve,  117 
Ejaculator  urince,  252 
Elbow  in  dislocation,  60,  71 
El«;venth  cranial  nerve,  118,  146,202 
Epigautric  artery,  deop,  273,  291 

superficial,  262,  340 
Epiglottis,  221 

articulation,  222 
use,  212,  221 
Erector  penis,  252 
Ethmoidal  arteries,  123 
Eustachian  tube,  210,  235 
Extensor  carpi  radialis  brevis,  loi 

longus,  loi 
carpi  ulnaris.  102 
digiti  minimi,  102 
digitorum  brevis,  461 

communis,  loi 
longus  pedis,  460 
indicis,  108 
ossis  metacarpi,  107 
proprius  jioUicis,  462 
primi  intemodii  jwUicis,  107 
secundi  intemodii  pullicis,  108 
External  cutaneous  nerve  of  arm,  40 

thigh,  309, 

352 
mammary  artery,  10 

oblique  muscle,  263 


External  saphenous  nerve,  414,  457 
Extravasation  of  urine,  250,  328 
Eye,  ai-teries,  123 

muscles,  121,  129 

nerves,  125,  129 

veius,  123 

Facial  artery,  163,  180,  198 

nerve,  117,  164,  194 

vein,  180 
Falciform  edge  of  saphenous  opening, 

342 
Fallopian  tube,  335 

Falx  cerebelli,  114 

cerebri,  115 

Fascia,  brachial,  30,  42 

cervical,  149 

costo-coracoid,  21 

cremasteric,  274 

cribriform,  343 

forearm,  30 

iliac,  286 

lata,  341 

X>erin8eal,  deep,  256 

superficial,  250 

propria,  348 

recto- vesical,  317 

spermatic,  274 

transversalis,  271,  285 

Fat  in  axilla,  15 

hollow  of  elbow,  73 

ischio-rectal  fossa,  245 

popliteal  space,  402 

Femoral  artery,  359 

hernia,  344 

ligament,  342 

vein,  364 

Fifth  cranial  nerve,  1 16 

Fimbriae  of  Fallopian  tube,  335 

First  cranial  ner\'e,  1 16,  239 

Fissure  for  splanchnic  nerves,  296 

Flexor  minimi  digiti,  95 

pedis,  447 

carpi  radialis,  69 

ulnaris,  70 

digitomm  pedis  brevis,  434 

longus,  426 

profundus,  78,  87 

sublimis,  70,  86 

poUicis  longus,  77 

pedis,  425 

brevis,  94 

pedis,  446 

Foot,  dorsum,  456 

sole,  434 

Forearm,  dissection  of,  68 

front,  deep,  77 

superficial,  68 

back,  deep,  106 

superficial,  99 
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Fossa  iachio-rectal,  245 
Fossae  of  abdominal  wall,  285 

base  of  skull,  113 
Fourth  cranial  nenre,  116^  124 
Fracture  of  clavicle,  16 
Frontal  artery,  123 
nerre,  125 

Gaxolia  cenrical,  203 
lumbar,  311 
sacral,  311 
Ganglion,  Gaserian,  117 
lenticular,  129 
ophthalmic,  129 
submaxiilaiy,  190 
Gastrocnemius  muscle,  417 
Gemellus  inferior,  385 
superior,  385 
Genio-hyo-fflossus,  187 

hyoideus,  186 
Genito-cmral  nerre,  292,  309,  352 
Gimbemat*8  ligament,  285 
Gland  lachrymal,  121 
parotid,  150 
prostatic,  ^25 
sub-lingual,  151,  188 
submaxillary,  150 
GUuds,  axillary,  13,  29 
cervical,  155 
Cowpcr's,  257 
inguinal,  262,  340 
lumbar,  298 
popliteal,  402 
submaxillary,  151,  188 
tracheal,  283 
Glosso-pharyugeal  nerve,  118,  190,  200 
Glottis,  224 
Gluteal  artery,  307,  387 

nerve,  8U])orior,  310,  371,  396 
nerves,  inferior,  389 
Gluteus  maximus,  381,  403 
roedius,  383 
minimus,  391 
Gracilis  miujcle,  373 
Gustatory  artery,  180,  190 
ner%'e,  184 

Ham,  398,  416 
Hand,  dissection  of,  85 
back,  99 
palm,  85,  93 
Uicmorrhoidal  arteries,  247,  307,  329 
nerve  inferior,  247 
plexus  of  veins,  329 
Hemorrhoids,  242 
Hernia,  femoral,  344 

its  course,  288,  347 
coverings,  288,  348 
diagnosis,  348 
stricture,  288,  349 


Hernia,  femoral,  divi^don,  2S9,  34S 

the  taxis,  288,  349 

truss,  application,  349 
Hernia,  inguinal  external,  273 

its  course,  273 

covering  274 

diagnosis,  275 

stricture,  276 
division,  276 

the  taxis,  275 

truss,  application,  276 

varieties,  277 
Hernia,  inguinal  internal,  279 

its  course,  279,  283 

coverings,  280,  282 

dii^ruosis,  280,  282 

stricture,  281,  283 
division,  281,  283 

taxis,  280,  283 

truss,  application,  28 1,  2S3 

varieties,  282 
Hernia,  obturator,  287 
Hesselbach*s  space,  279 
Hollow  before  elbow,  71 

behind  knee,  398,  416 
Humerus,  fracture  of,  1J7 
Hyo-glossua  muscle,  187 
Hyoid  bone,  218 
Hypogastric  artery,  315 
plexus,  3JO 
Hypoglossal  nerve,  118,  165,  1S9,  202 

Iliac  artery,  common,  300 

external,  289,  301 
internal,  300 
fascia,  286 
veins,  301 
Iliacus  muscle,  297,  374 
llio-hypoijastric  nerve,  267,  269,  309 
inguinal  nerve,  267,  269,  309 
lumbar  artery,  306 
^  vertebral  ligament,  308 
Indicator  muscle,  108 
Infantile  hernia,  278 
Inferior  maxillary  nerve,  182 
Intra-orbital  artery,  193 
nerve,  193 
trochlear  nerve,  125 
Infra-spinatus  muscle,  54 
Inguinal  canal,  274 

f  lands,  262,  340 
emia,  external,  273 
internal,  279 
Innominate  artery,  167 

vein,  170 
Intercolunmar  fibres,  26^ 
Intercostal  arter>',  supenor,  170 
cutaneous  uer\'es,  13 
Intcrcosto-humeral  nerve,  13,  28 
lutcrnal  cutaneous  of  arm,  28  —  39 
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Internal  cutaneous  of  thigh,  352,  364 
oblique  muscle,  268 
saphenous  nerve,  353,  364 
vein,  340—354 
Interosseous  arteries  of  foot,  467 

hand,  97 
artery  anterior,  83,  109 

posterior,  109 
muscles  of  foot,  450 
hand,  95 
nerve,  anterior,  84 
posterior,  no 
Ischio-rectal  fossa,  245 
Isthmus  faucium,  211 

of  thyroid  body,  232 

Jacobson*8  nerve,  200 
Jugular  vein  anterior,  152,  170 

external,  143,  164,  170 
internal,  163,  170 

Kidney,  293 

Labial  arteiy,  inferior,  180 
lAchrymal  artery,  123 
duct,  237 
gland,  121 
nerve,  124 
Large  artery  of  thumb,  97 

great  toe,  455 
Laryngeal  arteries,  208,  231 

nerve,  external,  201,  209 
inferior,  201,  230 
superior,  201,  229 
pouch,  225 
Larynx,  223 

aperture,  212 
articulations,  221 
cartilages,  219 
interior,  223 
muscles,  226 
mucous  membrane,  225 
nerves,  229 
ventricle,  224 
vessels,  231 
Last  dorsal  nerve,  269,  303,  310 
Lateral  cutaneous  nerves  of  thorax,  13 
Latissimus  dorsi,  2,  19,  54 
Lateral  sinus,  127 
Leg,  dissection  of  back,  413 

front,  456 
Lenticular  gangliou,  129 
Levator  anguli  oris,  192 
scapula*,  53,  133 
ani,  244,  313 
labii  superioris,  192 
palati,  214 

palpebne  superioris,  121 
pharyn^s,  207 
Ligamenta  brevia,  87 


Ligaments  of  the  bladder,  318,  323 
lar}'nx,  221 
,      ovary,  336 
uterus,  334 
Ligamentum  arcuatum  inter.,  295 

exter.,  295 
lonjopim  plan  tie,  443 
styK>-maxillare,  185 
hyoidean,  187 
Ligature  of  arteries 

axillary,  7,  23 
brachial,  37,  46 
carotid,  common,  158 
external,  162 
internal,  161 
dorsal  artery  of  foot,  468 
femoral,  361 
iliac,  common,  300 
external,  290 
internal,  306 
lingual,  162 
popliteal,  409 
radial,  74 
subclavian,  third  nart,  141 

second  part,  169 
tibial  posterior,  429 
ulnar,  82 
Limb  upper,  dissection  of«  i 

lower,  dissection  of,  339 
Linea  alba,  263 

semilunaris,  264 
Lingual  artery,  162,  188 

vein,  189 
Lithotomy,  parts  cut,  248,  260,  327 
Longus  colli  muscle,  197 
Lumbar  arteries,  299 
ganglia,  311 
glands,  298 
plexus,  308 
veins,  305 
Lumbo-sacral  nerve,  309 
Lumbricales  of  foot,  444 
hand,  95 
Lymphatic  duct,  left,  170 

right,  170 
Lymphatics  of  arm,  52 
axilla,  13 
groin,  340 
ham,  462 
leg,  469 
loins,  298 
neck,  146 

Malleolar  arteries,  466 
Mammary  artery,  external,  10 

internal,  170 
Masseter  muscle,  177 
Masseteric  artery,  180 
nerve,  182 
Maxillary  artery,  internal,  163,  179 
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Ibzflliry  Dcrre,  inlerior,  iSi 


Hea:iiies  of  \ht  dok,  237 
Mcdlun  la»ilic  Tein,  31 
cepbalie  T«ta,  31 
Dtrre,  51,  76,  91 
Tein,  31 
HtmhnnMih  put  of  nretLn.  255 
Heningod  Teueli,  119,  179,  1S3 
nerrrs,  115 
Tieiiu,  120 
Heieiiteric  utefj,  iiiferi«>r,  299 

niperior,  299 
Tein,  inferior,  302 
tnperior,  302 
He«o-Tcctum,  321 
Metacarpal  artery,  83 
Meutar^  vtery,  467 
Hoior  oculi  nerre,  116,  124,  130 
MoTement  of  ra^iiiu,  79 
Mnseulo-cataueoiu  nerre,  28 

of  1^  458.  476 
spin]  nerre,  51,  67,  no 
Mnscnlos  abductor  minimi  c^giti,  95 

pedis,  436 
indicia,  96 
pollicis,  94 

pedis,  435 
acr«sM>rins  pedis,  443 
adductor  breris,  373 
hallicis,  446 
mioimi  dipti,  95 
longus,  372 
maipiuA,  374,  405 
poIlicLs,  94 
anconeus,  102 
aryta-noideus,  227 
arytsno-epiglottideus  infer., 

229 
azTf^os  u\'uli£.  205 
bicc{)S  femoral  14,  403 

humeralis,  20,  42 
bracliialis  anticus,  43 
buccinator,  178 
circumflexus  ]>alati,  204 
coccygeus,  313 
cum  plexus,  172 
constrictor  inferior,  206 

istbmi   faucium, 

215 
mediuR,  206 
8ui)erior,  207 
urethrae,  257 
vacina*,  334 
coraco-brachialis,  3,  20 
comigator  cutis  ani,  243 
(Teinastericus,  268 
(•ric<>-ar}'t«noideu8    lateralis, 

227 
posticus,  227 


i 


mO»-tl.  VTVt-icBJ^  22 

delio«d«b.  55 

de|4««ur  ejiiik'nSizis.  22S 
diai^kFagiLaiik  293 
di^^stncss,  157 
ejacslaii^-  -zriut^  2^2 
erector  p«nis.  252 
extenj(j«-carf<  rfe ' 

131 

l-nt-ii^.  101 
mir-iz:-:  I:*r.ii-  102 

4C0 
d'.jdutniai      mirns« 

101 
indicia.  loS 
o&£i5  mt:^ca;pi  jxil- 
lici*.  107 

kiLicij..  462 
priuji  iiittrnvxiii  j*.-!- 

liv'iss  107 
s^vGU'li  intern.  p>i4- 
liciis,  loS 
flexor  ac^'esaonuj;.  443 

breris  minimi  digit:.  05 

pedis 

447 
carpii  radialis,  69 

ulnaris*  70 
*ligit«:Tuni  brtvis.  454 
dig.  longus  fiedLs  426, 

442 
bdlliois  iire\is.  446 

lon<^ais,     4^5, 
442 
pollicis  brtvis,  94 
longus,  77 
profundus  digit.,  78,  So 
sublimis  digiu ,  70,  S6 
gastrocnmiius  417 
geniellua  inferior,  385 

superior,  385 
geuio-hyo-gli»s6U8,  1S7 

byoideus,  1S6 
gluteus  maxinius,  381,  403 
mediu.s,  3S3 
minimus,  391 
gracilis,  373 
byo-glossus,  1 87 
iliacus,  297,  374 
indicator,  108 
infra-sjMnatus,  54 
interossei  man  us.  95 
pedis,  450 
latissimus  dorM,  2,  19,  54 
levator  anguli  oris,  192 
scapuhe,  53.  133 
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Musculos  leyator  ani,  244,  313 

labii  superioris,  192 
alsB  nasi,  192 
palati,  214 
|>alpebr8e,  121  « 
pharyngia  exter.,  207 
inter.,  207 
nvnlse,  205 
lonKQs  colli,  197 
lunioricales  maniis,  95 
pedis,  444 
massetericus,  177 
mylo-hyoideus,  157 
obliquus  capitis  inferior,  173 

superior,  173 
oculi  inferior,  128 
superior,  121 
obturator  extemus,  375,  386, 

392 
intomus,  385,  392 
omo-hyoideus,  133,  156,  167 
opponens  minimi  digiti,  95 

])ollicis,  94 
orbicularis  palpebranim,  191 

urethne,  258 
palato-glosRus,  215 

|)haryngeus,  215 
palmans  brevis,  86 
longus,  70 
pectineus,  372 
pectoralis  major,  2,  18 
minor,  2,  18 
peroneus  brevis,  464 

longus,  451,  463 
tertius,  460 
plantaris,  419 
platysma  myoides,  132 
popliteus,  424 
pronator  quadratus,  78 
redii  teres,  69 
psoas  magnus,  296,  374 

par>'U8,  297 
pterygoideus  extemus,  178 
intemus,  177 
pyriformis,  313,  384 
quadratus  femoris,  386 

lumborum,  297 
rectus  capitis  anticus  major, 

196 
minor,  196 
lateralis,  197 
posticus  m(^  or, 

173 
minor,  174 

femoris,  367 

oculi  externus,  122,  128 
inferior,  128 
intemus,  128 
superior,  122 
rbomboideus  rasjor,  53 


Musculus  rhomboldeos  minor,  53 

8alpinp)-plia]Tngeus,  207 
sartonus,  356 
scalenus  anticus,  134,  166 
medius,  134 
posticus,  134 
semi  membranosus,  404  ^ 
spinalis  colli,  173 
tendinosus,  404 
serratus  magnus,  3,  18,  135 
soleus,  419 
splenius  capitis,  133 
sphincter  ani  extemus,  244 
intemus,  243 
stemo  -  cleido  -  mastoideus, 

I32»  149 
hyoideus,  156 

thyroideus,  156 

stylo-glossus,  187 

hyoideus,  156 

pharyngeus,  207 

subclavius,  19,  167 

subcmreus,  369 

subscapularis,  3,  19 

supinator  radii  brevis,  107 

longus,     64, 

71,  100 

8upra-s])inatus,  54 

temporalis,  177 

tensor  palati,  204 

vaginse  femoris,  366 

teres  major,  3,  19,  53 

minor,  55 

thyro-arytaenoideus,  228 

hyoideus,  156 

tibialis  anticus,  459 

posticus,  426,  451 

transversalis  pedis,  447 

perinaei  supcrf., 

251 

prol'uud., 

257 
trapezius,  132 

triceps  extensor  femoris,  367 

humeri,    4^, 

56,  59,  04 
vastas  extemus,  367 

intemus,  368 

Mylo-hyoid  arter)%  179 

muscle,  157 

nerve,  165 

Nares  posterior,  211 
Nasal  artery,  123 

cartilages,  234 

duct,  237 

fossa;,  234 

nerve,  125,  240 
Neck,  anterior  triangle,  153 

posterior  triangle,  135 


480 


INDEX. 


ll'eck,  duisection  of^  131 

Nenre  of  coccygeas,  330 

external  sphincter,  330 
gemellos  and  qoadratus,  390, 

397 
snperior,  390 

latiatdinas,  28 

lerator  auffuli  8cnpul»,  204 

am,  330 

obturator  intemos,  390 

pectineus,  371 

pterygoid  muscles,  184,  185 

rhomboid  muscles,  146 

serratus  magnus,  28,  146 

Bubclavius,  146^  171 

tensor  vaginse  femoris,  396 

teres  migor,  28 

minor,  58 

rasti  muscles,  365,  371 

Nerros  abducens  oculi,  117,  130 

acoessorius  obturator,  379 

spinalis,    118,    146, 

202 

auditorins,  117 

auricularis  magnus,  145,  165 

posterior,  146,  164 

auriculo- temporalis,  165,  184 

buccinatorius,  183 

buccalis,  183 

cardiaci,  201 

cardiacus  infer.,  204 

mcdius,  203 

super.,  203 

cervicales,  175,  204 

cervicalis  superficial  is,  145,  152 

tyinpanicus,  200 

ciliarcs,  125,  129 

circumHexua,  12,  58 

commuuicans  peronei,  413 

cruralis,  309,  364 

cutaneus  extemus  brachii,  28, 

40 

femoria,309, 

352  ^ 
cutaneus  intemus  major,  28,  39 

minor,  28,  39 
femoris,  352, 

364 
mcdius  femoris,  352 

palmaris,  84 

plauUris,  432,  439 

dentalis  anterior,  194 

inferior,  184 

posterior,  194 

dcsccndens  noni,  165,  171 

diaphragmaticus,  171 

diagastricus,  164 

digi talcs,  me<lian.,  92 

plantar.,  439,  440 

radial.,  76 


Nervus  digitales,  ulnar.,  92 
dorsales,  267 
dorsalis  penis,  316 
ulnaris,  93 

facialis,  117,  164,  194 
frontalis,  125 

genito-cruralis,  292,  309,  352 
glosso-phnryngeus,  118, 190, 200 
gluteus  inferior,  389 

superior,  310,  371,  39^ 
eusta  tonus,  184,  190 
hff'morrhoidalis  inferior,  247 
hypoglossus,  118,  i6q,  189,  202 
ilio  hypogastricus,  267,  2^.  309 

ingtiinalis,  267,  269,  309 
infra-orbi  talis,  195 
maxillarifl,  ^52 
trochlearis,  125 
intercosto-cutanei,  13 
interosseus  anticus,  84 

posticus,  no 
ischiadicus  major,  390,  411 

minor,  248,  380,  389 
lacbrymalia,  124 
laryngeus  extemus,  201,  209 
inferior,  201,  230 
superior,  201,  229 
lumbales,  308,  380 
Inmbo-sacralis,  309 
massetericus,  182  ' 
maxillaris  inferior,  182 
su|)erior,  193 
medianus,  51,  76,  84,  91 
meningeales,  115 
motor  oculi,  116,  124,  130 
musculo-cutaneus  bracliii,    28, 

40 
cruris,  45 S, 
470 
spiralis,  51,  67,  no 
mylo-byoiaeus,  165 
nasalis,  125,  240 
obturatorius,  309,  35^,  378,  413 
occipitalis  major,  176 

minor,  145,  176 
olfactorius,  116,  239 
ophthalmicus,  124 
opticus,  116,  129 
orbi  talis,  194 
palmaris  cutaneus  med.,  76 

ulnar.,  84 
patellaris,  353,  365 
perforans  Caserii,  28 
periufealis     superficial  is,    247, 

254 
peronealis  communis,  414 

petrosus  magnus,  118 

pharyngeus,  201 

phrenicus,  171,  205,  303 

plantaris  extemus,  440,  447, 455 
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Keryos  plantaris  intemus,  439 

pneumo-gastricus,     118,     172, 

200 
popliteus    externas,   401,   412, 
422 
intemus,   400,   411, 
422 
pudendiis  inferior,  254,  389 
pudicus  intemus,  247,  259,  316 
radialid,  76 

rccurrens  vagi,  201,  230 
articnlaris,  470 
sacrales,  310 

posteriores,  396 
saphenus  extemus,  414,  457 

intemus,     353,    364, 

414,  457 
sciaticus  niaguus,  390,  41 1 

parvus,  248,  380^  389, 

414 

spheno-palatinus,  194,  239 

splanchnicus  major,  311 

minor,  312 

stylo-hyoideus,  164 

suboccipitalis  ram.  ant.,  204 

post.,  175 

subscapularis,  28 

supra-orbi  talis,  124 

scapularis,  146,  171 

trochlearis,  125 

sympatheticus  abdominis,  311 

cervicis,  203 

pelvis,  311,  330 

temporalis  profundus,  183 

tcmporo-facialis,  164 

tboracici  anteriores,  27 

thoracicus  posterior,  28,  146 

thyro-hyoideus,  165 

tibialis  anticus,  458,  470 

posticus,  432 

trigeminus,'  116 

trochlearis,  116,  124 

tympanicus,  200 

lUnaris,  51,  84,  92,  98 

Hterini,  388 

vaginales,  388 

Ninth  cranial  nerve,  118,  200 

Nose  cartilages,  234 

cavity,  234 

meatuses,  237 

mucous  membrane,  238 

nerves,  239 

vessels,  239 

Nostril,  235 

Nutritious  artery,  femoral,  377 

fibular,  432 

humeral,  49 

tibial,  431 

Obliquus  abdominis  extemus,  263 


Obliquus  abdominis  intemus,  268 
capitis,  inferior*  173 
superior,  173 
oculi.  Inferior,  128 
superior,  121 
Obturator  artery,  307 

muscle,  external,  375,  386. 

392 
internal,  385;  392 

nerve,  309,  353,  378,  413 

Occipital  artery,  163,  174 

sinus,  127 

nerve,  large,  176 

small,  145,  176 

(Esophageal  opening  of  diaphragm,  295 

(Esophagus,  aperture  of,  212 

Olecmuon,  fracture  of,  60,  71 

Olfactory  nerve,  116,  239 

region,  239 

Omo-hyoid  muscle,  133,  156,.  167 

Ophthalmic  artery,  122 

ganglion,  129 

nerve,  124 

vein,  123 

Opponens  pollicis  muscle,  94 

Optic  commissure,  116 

nerve,  116,  129 

Orbicularis  palpebramro,  191 

urethrse,  258 

Orbit,  dissection  of,  120,  127 

muscles,  120,  127 

nerves,  123 

vessels,  122 

Orbital  branch  of  nerve,  131,  194 

Os  hyoides,  218 

tincie,  333 

Ovaries,  336 

artery,  338 

nerves,  338 

Palate,  soft,  213 

use  of,  216 
Palatine  arteries,  198 
Palato-glossus,  215 

phar3mgeu8,  215 
Palm  of  the  hand,  85 

dissection,  85 
cutaneous  nerves,  84 
Palmar  arch,  deep,  97 

superficial,  88 
Palmaris  brevis,  86 
longus,  70 
Parotid  gland,  150 
Patellar  oranch,  353 
plexus,  353 
Pectineus  muscle,  372 
Pectoralis  major,  2,  18 
minor,  2,  18 
Peculiarities  in  aiteries 
axillary,  7 

I  I 


I^vnliBrities  in  urtprics 
brachUl,  38,  48 
doraO  HTtery  of  foot,  468 
remuml,  361 
iliac,  common,  300 

exterrui),  191 

iDli?ni>l,  306 
profniida  femoTa],  j6l 
popliteal,  409 
ndial  in  foreiinn.  J4.  74.  lOS 
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tibial,  uiter.,  466 
pnter.,  432 
nlnu  in  fot«»nn,  34 
p«lm,90 
Felni,  f«ina]«,  ui 

aiauction,  331 
male,  313 
Pdric  fa&cia,  317 
plains,  330 
PerfontiDg  arteriaa,  femoral,  377,  406 
iplerosxeus,  109 
palmar,  97 
plantar,  453 
Perforana  Caarrii  nerve,  zS,  40 
Periiuram,  male,  24 1 
Fnina^  faicia,  deep,  3^6 

superficial,  150 
nerves,  247,  154 
Peritoneal  prooeu,  with  con),  37a 
Peritoneum  of  hsniia,  173 

pelvis,  male,  323 
reiiiale,  334 
PeioDeaJ  artery,  431 

antenor,  432.  467 
coramunii-ating  iietvc,  414 
Peroneus  brcYis,  464 

liineua,  451,  463 
tertius,  460 
PctroHal  nerve,  lai^e,  iiS 

Phaijux,  (lisscotion,  205 

muscles,  200 

oiwningB,  ziO 

Pharyngeal  aaccnding  artery,  198 

Phrenic  nerve,  171,  Z05,  303 
Piles,  24a 

Pillon  of  abilominal  ring,  264 
iliajihragm,  295 
eoft  palate,  213 
Ktuitary  menibrane,  238 
Plantar  arterifs,  437,  449,  45* 
ligament,  long,  443 
nerves,  438,  447,  455 

Plate 

1.  The  axilla 

2.  The  axillary  vessels 


:.  The  cataueous  vestcls  of  forearm 

.  The  brachial  vessels 

,.  The  shoulder  and  srapnia 

>.  The  arm,  hack 

'.  The  spiral  nerve  mid  ressels 

I  The  foroann,  front 

I.  The  foreami,  deep  view 

I.  The  |«lm  of  hand,  snperfiei^  and 

deep  views 
.  The  forearm,  back 
:.  The  forearm,  deep  view 
:.  The  base  of  iknll  and  orbit,  super- 

heial  view 
.  The  base  of  sknll  and  orbit,  drep 


'.  The  neck,  anterior  triangla 

'■,  The  subclavian  vessels 
1.  The  iicck,  view  behind 


|.  The  uv].  i  ■:.■■■)   !■    :■■  ,  ■.,: 

^  The  ::',■■  ■  .         ■\ 

;.  The  phai^-ni,  surface  view 

i.  The  pharjni,  interior 

r.  The  larynx  and  vocal  apparaloi 

t.  The  nose  eavity 

I.  The  periiiffum,  anal  half 

1.  The  perineum,  anterior  half 

.  The  perinieum,  triangular  Ugameul 

!.  The  groin,  surface  view 

|.  The  groin,  deep  view 

(.  The  groin,  deep  part 

i.  The  firoin,  inner  view 

j.  The  alxionien,  deep  vessels 

!.  Tbe  lumbar  and  sacral  plexuces 

i.  The  )ielvis,  side  museles 

I,  The  pelvis,  reclb-vesical  fascia 

1.  The  pelvis,  the  visrera 

:.  The  pelvi9,femHle,side  view, viscera 

!,  Tbe  groin,  vessels  of 

|.  The  ^oin,  crural  sheath 

).  Tlie  Ihigh,  anrfece  view 

;,  The  thigh,  |.tii..i-.U  vctwls 

>.  The  thigh,  ,-,M,-u^M,-iu„^.|,.s 

r.  The  thigh,  adductor  muwles 

i.  The  buttoek,  surface  view 

).  The  buttock,  second  stags 

1.  The  l.ijti...  k,  ri,ii,|MMge 

r.  The  |...r.|j:.    ■  -[.i.  .■ 

;.  The  1!/'  !■.■,.,      -    ,  view 

1.  Thfll,.,  1...;,.    ,;:■„,   riew 

h  Tbe  leg,  back,  soleUB  and  planlaria 

;.  The  lea,  back,  deep  view 

i.  The  sole  of  foot,  two  superf.  views 

'.  The  sole  of  foot,  two  deep  views 

i.  Thelsfb  foie  part 
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Plantar  vessels,  437,  449,  452 
nerves,  439,  447,  455 
Plantaris  muscle,  419 
Platysma  myoides,  132 
Plexus  brachial,  27,  171,  205 
cervical,  144,  204 
lumbar,  308 
pelvic,  330,  338 
pharyngeal,  201 
sacrai,  310 
Plugging  the  nares,  236 
Pneumo-gastric  nerve,  118,  172,  200 
Pomum  Adami,  219 
Popliteal  artery,  407,  421 
glands,  402 
nerves,  401,  411,  423 
space,  398,  416 
vein,  400 
Popliteus  muscle,  424 
Portio  dura,  117 
mollis,  117 
Posterior  triangle  of  neck,  135 
Poupart's  ligament,  264 
Pouch  laryngeal,  225 
Profunda  artery,  arm,  49 

neck,  174 

thigh,  363,  370,  376 
branches,  406 
Pronator  quadratus,  78 
radii  teres,  69 
Prostate  gland,  325 

connections,  325 
sheath,  318 
structure,  326 
Prostatic  part  of  urethra,  256 
Psoas  magnus,  296,  374 

parvus,  297 
Pterygoid  arteries,  180 

nerves,  184,  185 
Pterygoideus  cxtemus,  178 
internus,  177 
Pterygo-maxillary  region,  176 
Pudendal  nerve,  inferior,  254,  389 
Pudic  artery  superficial,  262,  399,  363 
deep,  246,  258,  315 
nerve,  247,  259 
Puncturing  bladder,  321 
Pyramid  of  thyroid  body,  232 
Pyriformis  muscle,  313,  384 

Quadratus  femoris,  386 

lumborum,  297 

Eadial  artery,  73,  96,  104 

nerve,  76 

veins,  74 
Radius,  fracture,  79 

movement,  79 
Ranine  artery,  189 
Reccptaculum  chyli,  307 
Recto-uterine  pouch,  335 


Recto-vesical  fascia,  317 
pouch,  324 
Rectus  capitis  anticus  m^jor,  196 

minor,  196 
posticus  major,  173 
minor,  174 
lateralis,  197 
femoris,  367 
oculi  externus,  122,  128 
inferior,  128 
internus,  128 
superior,  122 
Rectum  connections,  male,  242,  321 

female,  331 
sheath,  318 
Recurrent  interosseous  artery,  109 
radial,  75,  109 
tibial,  466 
ulnar  anterior,  83 

posterior,  82 
nerve,  201,  230 
tibial  branch,  470 
Renal  artery,  299 

vein,  302 
Rhomboideus  m^'or,  53 
minor,  55 
Rima  glottidis,  224 
Ring,  abdominal  external,  264 

internal,  271,  285 
crural,  286 
Round  ligament  of  uterus,  335 

Sacoulus  larvngls,  225 
Sacral  artery  lateraX  306 
middle,  299 
ganglia,  311 
nerves,  310 

posterior,  396 
plexus,  310 
Sacro-sciatic  ligaments,  393 

notches,  393 
Salpingo-pharyngeus,  207 
-  Saphenous  vein  external,  416,  456 

internal,  340,  354,  456 
opening,  342 
nerve  external,  414,  457 

internal,  353,  414,  457 
Sartorius  muscle,  356 
Scaleni  muscles,  134,  166 
Scapular  artery,  posterior,  142 

muscles,  19,  53 
Scarpa's  triangular  space,  254 
Schneidcrian  membrane,  238 
Sciatic  artery,  247,  307 

nerve  large,  390,  411,  414 
small,  380,  389 
Second  cranial  nerve,  116,  129 
Semimembranosus  muscle,  404 
spinalis  colli,  173 
tendinosus  muscle,  404 
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Septum  cninle,  2S7,  347 

nasi,  235 
Serratus  mafnius  mnsrle,  3,  18.  135 
ScTcnth  cnuiial  nen-e,  117 
Sheath,  axillanr,  21 

cniraL  2S6,  345 
digital  of  fingers.  87 
tiHw,  443 
Sinnses  of  the  skull,  126 
Sixth  cranial  nvn-e,  117 
Soft  palate,  213 

use  of,  2:6 
Sole  of  foot,  disifecticn  of,  434 
Roleus  muscle,  419 
Spenuatic  artery,  209 

ciir«l,  266.  272 
fascia,  274 
vein,  392 
Spheno-palatine  nerves,  194.  240 
Sphincter  ani  extemus,  244 
intemns,  243 

^T>gin«»  334 
Spinal  accessory  nerve,  118,  146,  202 

Splanchnic  nerves,  311 

Splenius  capitis,  133 

Spongy  bones,  236 

Spongy  part  of  urethra,  255 

Stenson  s  duct,  150 

Stemo-cleido  mastoideos,  132,  149 

hyoideus,  156 

thyroideus,  156 

Straight  sinns,  127 

Stylo-hyoid  ligament,  187 

hvoideus,  156 

gfossus,  187 

maxilldT)'  ligament,  185 

pharyngeiis,  207 

Snhanconcus  muscle,  64 

Subclavian  arterj-,  138,  167 

vein,  170 

Subclavius  muscle,  19,  167 

Subcrureus  mu«»cle,  369 

Sublingual  artcr\',  189 

glami,  151,  188 

Submaxillary  ganglion,  190 

gland,  150,  188 

region,  186 

Submental  vessels,  163 

Suboccipital  nen'e,  ant.  branch,  204 

post,  branch,  175 

Subperitoneal  fat,  272 

Subscapular  ner\'e,  28 

vessels,  9 

Subpubic  ap<Tture,  287 

Snbscapularis  ninsrle,  3,  19 

8ui»eriicial  fascia,  alKloniinal,  261 

jH»rinreal,  250 

fenjoi-al,  261,  342 

Superficial  cervical  arteri',  142 

nene,  145,  152 


Superficial  perinseal  fascia,  520 

volar  artery,  75 
Supinator  radii  brevis;.  107 

longos,  64,  71,  100 
!  Supra-orbital  artery,  123 
1  nerve,  124 

renal  capsule,  293 

vessels,  299,  302 
scapular  artery,  142.  169 
nerve,  146,  172 
vein,  170 
spinatus  muscle,  54 
I  tn»chlear  ner^'e,  125 

i  Sympathetic  oinl,  alvlominal,  311 
'     '  cervical,  203 

pt^Mc.  3"»  330 


Tarsal  artery,  467 
Temporal  arteries,  163,  iSo 
muscle,  177 
nerve,  1S2 
Temporo-facial  ner\-e,  164 
Tendo-Achillis,  420 
rupture,  420 
Tendon  of  extensor  cruris,  369 
Tensor  palati,  214 

vaginie  femoris.  366 
Tenth  cranial  nerve,  iiS,  200 
Tentorium  cerebelli,  1 14 
Teres  miyor  muscle,  3,  53 

minor  muscle,  55 
Thigh,  dissection  of,  35 1 
Thinl  cranial  nerve,  116,  124,  129 
Thoracic  duct,  307 

ner^'e  iKxsterior,  146 
Thoracic  acromial  artery,  25 
alar,  9,  26 
humeral,  25 
long.  9,  25 
superior,  25 
Thyro-arj-tienoid  articulations,  223 

muscle,  22S 
epiglottid  ligament,  222 
hvoid  membrane,  222 
muscle,  156 
ner\'e,  165 
Thyroid  artery  inferior,  169,  197,  232 
superior,  162,  19S,  232 
axis,  169 
body,  232 
cartilage,  219 
veins,  232 
Tibial  artery,  anterior,  428,  454,  465 
]>osterior,  428 
nerve,  anterior,  428.  470 
p<>sterior,  428,  432 
veins,  anterior,  467 
jKwtcrior,  428 
Tibialis  anticus  muscle,  459 
posticus,  426,  451 
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Tonsil,  213 

artery  of,  198 
Torcular  Herophili,  127 
Trachea,  connections,  233 

structure,  233 
Transverse  cervical  artery,  142,  169 

vein,  170 
ligament  pedal,  436 
perinteal  artery,  253 
sinus,  126 
Transversalis  abdominis,  270 

fascia,  271 
Trausversus  pedis  muscle,  447 
perinsei  superf.,  251 
deep,  257 
Trapezius  muscle,  132 
Triangle  of  neck,  anterior,  153 

posterior,  135 
Triangular  cartilage,  nasal,  235 

ligament  of  urethra,   256, 

3H 
space  of  groin,  279 

thi^h,  354 

pcnn»iun,  252 

Triceps  extensor  cruris,  367 

cubiti,  56,  59,  64 
Trigeminal  cranial  nerve,  116 
Trochlea,  121 
Trochlear  nerve,  infra,  125 

supra,  125 
Turbinate  bones,  236 
Twelfth  cranial  nerve,  118,  189,  202 
Tympanic  artery,  198 

Ulnar  artery,  75,  81 

nerve,  51,  84,  92,  98 
veins,  deep,  81 

superficial,  31 
Ureter,  323,  332 
Urethra,  female,  332 

connections,  332 
Urethra,  male,  255 

curve  of,  326 
incision  into,  254,  260 
rupture,  254 
Uterine  appendages,  335 
artery,  337 
plexus,  nerves,  338 
Uterus,  332 

connections,  333 
ligaments,  334 

Vagina,  connections,  334 
'  Vaginal  vessels,  338 
Vagus  cranial  nerve,  118,  200 
Vas  deferens,  324 
Vastus  extemus,  367 

intcrnus  muscle,  36S 
Vein,  alveolar,  181 

auricular  posterior,  164 


Vein,  axillary,  10 

azygos  large,  307 
basilic,  32 
brachial,  44 
cava  inferior,  302 
cephalic,  27,  32 
circumflex  iliac  deep,  273 

superf.,  262,  340 
deep  cervical,  175 
diaphragmatic  inferior,  302 
dorsal  arch  of  foot,  456 
epigastric  deep,  273,  340 
superficial,  262 
facial,  180 

deep,  181 
femoral,  364 
gluteal,  395 

niemorrhoidal,  upper,  329 
iliac,  common,  301 
external,  301 
internal,  301 
innominate,  171 
jugular  anterior,  162,  170 

external,  143,  162,  164 
internal,  163,  170 
lar3rngeal,  231 
lingual,  189 
lumbar,  305 
median  of  forearm,  31 
basilic,  31 
cephalic,  31 
maxillary  internal,  164,  181 
mesenteric  inferior,  302 
superior,  302 
nasal,  239 
ophthalmic,  123 
perinseal  superficial,  253 
peroneal,  432 
popliteal,  400,  410 
portal,  302 

profunda,  femoral,  377 
pterygoid,  181 
pudic  external,  273,  340 
internal,  247,  259 
radial  cutaneous,  31 

deep,  74 
renal,  302 
saphenous  external,  416,  456 

internal,  340, 354, 416. 

456 
spermatic,  302 

subclavian,  170 

supra-renal,  302 

temporal,  164 

thyroid,  232 

tibial  anterior,  467 

posterior,  431 
ulnar  cutaneous,  31 

deep,  81 
vertebral,  168,  175 
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Vena  cava  inferior,  303 
superior,  171 
Vena  porte,  302 
Venie  cavte  hcpaticse,  302 
Venous  arch  of  foot,  456 
Ventricle  of  larynx,  224 
Vertebral  artery,  119,  169,  174 

vein,  168,  175 
Vessels  of  dura  mater,  115 
Vesica  urinaria,  322,  332 
Vesical  arteries,  307,  328 
Vesico-uterine  pouch,  335 
Vcsiculie  scminales,  325 
Vocal  cords,  223 


Vocal  conls,  use  of,  224 

Wounds  of  arteries 

brachial,  34,  37 

dorsal  of  fout,  469 

palmar  arch,  sui>erBcial,  89 
deep,  98 

plantar  arch,  454 

radial,  74 

tibial  post.,  430 

ulnar  in  forearm,  82 
Wliarton's  duct,  188 
Wrisbcig's  nerve,  39,  5 1 
cartilages,  220 


THE  END. 
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